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| hundredth year with this issue, it's appro- 
A XL oriate that we lead with a report of an 
important archaeological discovery funded in 
part by your dues. Such a study would have 
been impossible'a hundred years ago, but it is 
just as adventurous and dangerous as any we 
have ever reported, for it involves an ancient 
shipwreck lying 140 to 170 feet down on the 
Mediterranean floor. Always al risk at this 
depth, Turkish and U_ 5. scientists and stu- 
dents have excavated as meticulously as on any 
land site. Man's knowledge of the Bronze Age 
takes a great leap forward asa result. 

Last summer another group drew fire for 
retrieving objects from another important ship- 
wreck—the R.M.S. Titanic. A French team 
backed by investors led by a former U.S. car 
dealer was accused of looting the site. Colum- 
nist William F. Buckley, Jr., represents the 
view that salvaging [titanic memorabilia is jus- 
tified as “retrieving from utter uselessness arti- 
facts that, for some people, exercise an alluring 
historical appeal.” For me their appeal was 
dramatically diminished when those objects— 
commercially valuable as they may be—were 
removed for glass-case display. 

TF evervbody who admires the Great Wall of 
China took one stone home as a souvenir, there 
would soon be no Great Wall, and the stones 
would be just tragic reminders of what was. 

Just as not all old buildings and monuments 
should be saved, not all shipwrecks should be 
inviolate, but the Titanic has become an icon: it 
is the Cheops Pyramid of shipwrecks, It has 
become a symbol of man’s arrogant trust in 
technology, a monument to an era of opulence 
and ostentatiousness and to an elegant way of 
travel long since replaced by airplanes 

Though submarine technology someday will 
permit tours of the site and extended archaeo- 
logical study, a case can be made for satisfying 
curiosity now and making a few bucks by dis- 
playing fttamc objects. However, a better case 
can be made for leaving them undisturbed, The 
Senate obviously thought so in voting to bar 
their sale or display for profit in the U.S. To 
paraphrase a sign seen in many national parks: 
“Take only photographs, leave no footprints." 

That the Titanic wreck is a reasonably recent 
artifact makes it no less historic, and that it 
may contain valuable jewels makes it no less 
& monument that should be protected from all 
but the slow natural erosion of the sea that 
claimed it. ) | 
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Oldest Known Shipwreck 

Reveals Bronze Age Splendors 693 
Sailing an ancient trode network, a-ship sank 

off Turkey some 3,400 years age, Now marine 
archorologist George F, Bass excovates and, 

with photographer Bill Curtsinger, reports on 

an unprecedented trove of pottery, weapons, ord 
cepper and tin ingots: 


Sea Change inthe Sealslands 745 
Cultural traditions brought from Africa and a 
Creole language colled (rullah erode under the 
impact of resort development along the South 
Caroling and Georgia cogst, Charles L.Blockson 
finds, Photographs by Karen Kasmaushi, 


Nomads’ Land: 

A Journey Through Tibet 764 
Sorrel Wilby, a young Australian, walks 1,400 
miles across western Tibet and gets more thon 
she bargained for in-snow blindness, blisters, 

and understanding, 


What Is This Thing 

Called Sleep? 787 
Familiar yet mysterious, sleep still baffles the 
experts. Michoel FE. Long ond photographer Louie 
Psihoyos investigate crib death, breathing disar- 
dera, nightmares, narcolepsy, and other oilments 
that make-sleep hazardous to your health. 


Red Crabs of Christmas Island = 822 
Swarming over a tiny island in the Indian Ocean, 
millions of crustaceans undertake on annual 
march to the seq, tidying the landscape and 
invading houses along their route. By conserva- 
tionist fohn W. Hicks. 


COVER: Raw material of the-Bromre Age, a four- 
handled copper ingot concreted to a round one ts 
removed by an archarologist aff Turkey from the 
site of the world’s oldest shipwreck yet found. 
Photograph by Bill Curtsinger. 
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Golden wings outstretched, a falcon adorns the face of a Bronze 
Age pendant. The priceless relic, probably of Canaanite design, 
was recovered from a 14th-century B.c. trading vessel lost off 
the Turkish coast, at Ulu Burun. Ata depth of 150 feet a Turkish 
excavator (left) cleans debris from one of some 200 four- 
handled copper ingots retrieved from the wreck’s cargo, which 
represents seven civilizations that flourished in the eastern 
Mediterranean area in Late Bronze Age times. Thousands of 
other items provide an astonishing portrait of an era symbolized 
by the reign of Egypt's Tutankhamun and the fall of Troy. 





By GEORGE F. BASS 
Photographs by BILL CURTSINGER 
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BRONZE AGE TRADE 


¥ THE TIME the Ulu Buran ship 
eaAnk jn ihe 4th century 4.c.,a 
Vast trace network was well 

. estuhlished amony Various racial 
and hngwistic groups centered on the 
Mediterrancan, from subtropical Africa 
and the Newur Rast to northern Europe 
Tbe Joss represented! by the wreck is 
revedled im the great distances the carro 
Was transported tiv land and sea before 
beng loaded aboard for the vovnee 

(ire for the ship's copper ingots-almost 
certainly was. mined on the island of 
Cyr us, believed to be ancient Alashiva 
Yet the distinctive shape of the ingots, 
With four “legs,” or handles, tmav 
represent Near Eastern influence: The 
only known casting mold for such shapes 
WHS excavated ata ruined palace near 
the wncient otty of Urarit.on the 
Syrian comst 

Similar ingots liave been found as far 
weal as the island of Sardinia, While I 
believe those ingots were cast [rom local 
ore, their shape may suggest a Near 
hastem presence in the western Mecdt- 
terrancaon in the Late Bronze Age. 

The same type of ingots arrived in 
Egypt in great numbers, as evidenced by 
Egyptian tomb paintings that show 
them stacked in royal storeroome of 
borne by Syrian porters bringing tribute 

sugresiod sources of Bronze Age tin 
range from (Cornwall in England toas 
far east as China and Thailand, though I 
beheve neither area supplied the tin we 
have found on the Ulu Burun wreck. 
Clay tablets dating four centuries earlier 
mention tin being brought westwrrd 
overland through the Near Eastern city 
of Eshnunna to the Synan coast for ship- 
ment (urtin may have come from 
Afghanistan or perhaps from Turkey, 
where fieldwork by Aslihan Yener, sup- 
ported by the National Geographic Soci- 
ety, recently located another source 

The design of many jars on the wreck 
was obviously Canaanite, a tert applied 
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to the Bronze Age culture that Mourished 
dlong the extreme eastern Mediterra- 
nen Cosst 

More exotic trade pools ire luclec 
ehony-like wood, Which grew in Africa 
to the south of Egypt. Other finds 
included amber, which has since been 
ientitted as a type found in narthern 
Europe, known as Baltic amber. There 
was also ivory in the form of elephant 
and hippopotamus tusks, both probably 
onginating along the Syro-Palestinian 
coast, and ostrich egashells, 

Lerlainiy goods af all types were 
widely distributed during the Bronze 
Age. The distinctive pottery of the 
Mycenstans, of Bronze Age Greeks, is 
found In every country from (oypris to 
the Nile Vallev and from Syria to as far 
west as Sardinia, Canadnite amphorac 
have been found in both Greece ane 
Egypt, and Cypriot pottery has been 
mientitied at Rommos in Crete and in 
VaTious parts of Egypt 

lt seems likely that Hronze Age ships 
seh ta the one al Ulu Burun plied the 
Mediterranean In oa circular pattern, Sail- 
ing from Syrin-Palestine to Cyprus, to 
the Aegean and occasionally to Sardinia, 
then back. by North Africa and Egypt 

Bronze weapons and tools recovered 
from the Ulu Buran wreck represent a 
Vetiety of designs, including Mvcenne- 
an, Canaanite, and Egyptian. Jewelry 
seems mostly Coansanite. 

Mesopotamian cylinder seals such as 
the ones we found on the ship have been 
discovered in Cyprus and Greece and 
are known to hove been sent as gilts to 
the Revptinn pharaohs. 

Finally, stone anchors similar to the 
[6 so tar uncovered on the Ulu Burnin 
wreck have been found in Cyprus, 
Egypt, ami Syria. 

Thus the Vin Burun wreck provides a 
detailed and colorful chart of trade 
routes and cargoes-in-the Mediterranean 
more than 3,000 years ago. 
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Landing On & Tour-handled ingot (right) found on Cyprus per 
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Chis tightly knit world would soon unravel. Around 12700 
B.C. civilization in Greece cametoa violentend, at whose hands 
Che Hittite Empire was overrun, again by unknown forces 
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FELT no- emotion as I scanned the cargo for the first time 
that summer of 1984. | was standing upright, my diving 
fins resting on a rock outcrop 150 feet below the surface of 
the Mediterranean 

The world's oldest known shipwreck lay before me—the 


. shapes of tars and copper ingots dated back to the 14th or 


early 13th century B.C. But had no more than five minutes to 








Han WSs excavation 
Five minutes to estimate the lie of the ship's hull beneath tts 
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drinking cup called a 

riryton, recovered from sani 
hear the reck outcrop. (f wis 
crufted of faience, powdered 
(piu r tz fie ‘ V heat with an 
cleat. fhe muaer 
remains a mystery. Although 
the cup resembles others from 
Cyprus and Syria, tt does nor 
match them exactly 
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a rational ity 
‘Metal biscurts wrih ears: 


(Contimued from peer 702 divers on 25 boats 
spend a combined total of about 20,000 hours roaming the sea 
bed in the quest forsponges. The figure works out to the equiva- 
lent of about two years’ underwater search by one marine 
archacolog! ihbuke coming up for air! 

Asaresult we have come to know the sponge civers well, and 
during the winter Don and his ‘Turkish colleagues give slicde- 
show lectures in the divers’ villages to teach them what to look 
for in the way of ancient wrecks. One of the most distinctive 
clues to a wreck is. an exposed Bronze Age copper ingot. These 
ingots were frequently cast in a shape resembling an oxhide, 
witha “lee,” or handle, at each of the four comers, 

We found 34 such ingots in 1960 on.a wreck off Turkev’s Cape 
Gelidonya—the first underwater site lever excavated.” The ar- 
tifacts recovered at Cape Gelidonya dated from around 1200 
f.c., but unfortunately we found few remains of the ship’s hull. 
Here at Ulu Burun in 1984 we were soon to uncover whole sec 
tions of beautifully preserved hull as well asthe archaeological 
treasures tt had carried 





nemcaee diver. Mehmet ( olen 


Turkish ng 


The first hint of a wreck at Ulu Burun came in the 
summer ofi982, Ayoung diver named Mehmet Cakair 
told his captain that he had seen strange “metal bis- 
cuits with ears” on the seabed while working atadeptin 
of 150 feet off the point 

The captain recognized the description as that of a 
Bronze Age copper ingot from a drawing_Don had cir- 
culated among the sponge boats, Cakir’s discovery 
wis reported to Turkey's Museum of Underwater Ar- 

chaeology in the town of Bodrum, where INA has its 
Turkish base. Divers from the museum and from INA 
quickly visited the site, They confirmed the existence 
of a wreck and estimated its date as the |4th or 1ath 
COntUryY BAC 

The following summer my assistant (emal led a 
preliminary survey of the Ulu Burun site along with 
Don Frey and age Kelley, They returned to Texas in 

September with sketches and photographs to show 
me, and they were literall; breathtaking 

Beginning ata depth of 140 feet and stretching an 
other JO feetdowna Steep ai pe lay a tolal of 4 opper r 
ingots, many of them still in neatrowsas they had beet 
stowed nearly 34 centuries ago. Many more ingots lay 
partly obscured beneath the upper rows 

Other exposed items included six enormous storage 
jars, each as large as the ones that hid the thievesin Als 
Baba and the Forty Thieves. There were also dozens of 
terra-cotta amphorae, obviously of Canaanite design 








See “Oldest Known Shipwreck Vields Bronze Age Cargo,” May 
‘Thirty-three Centuries Uneler the Sea,” Mev 1960, by Peter Throckmorton 


Medea it | 


National Geographic, December 1987 
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scattered] among the larger containers were several small two- 


Nanded jars Known today as pilgrim flasks, because theirshape 
made them converent to carry on long journeys 

Examining all the sketches and photographs, I could only 
agree with Don Frev: “We're looking at an archas 
Hogsts dream.” 

In the end that Proved an understatement. tor 
| Lil Burn hele undreamed-of [reaseres | he next 
immer, 9s4, we mounted a full-scale expedition ti 
map and excavate the site. That was when I hac m 


Hrstexciting View of (he Wreck 


“fwill Oring to thee as a present two hundred 
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AS We carefully survevec the site, we found that the 
ship's principal carpo had been copper ingots. Ther 
were about 200 of them—more than six times the 
number we had found at Cape Gelidonya. Each of the 
ingots weighs around 60 pounds the equivalent of an 


micwnt tA en 


Mion hs tater [ ran across.a passage in one of the tab- 


its trom Lell¢i-Amarna mentioning a promised pift of 





ltalents of copper from the king of Alashiva to an 





Egyptian pharach. The coincidence was stunning, and could Quasi of vellow terebinth 
onl speculate; Was the promised shipment ever sent [rom Aldo Pesan Might turve fetched 
shiva, which we believe ta be Cyprus? Did it reach Egypt? Oris lfurtune, tre aut 

it possible that the gift ended up on the seafloor off the point O¢leves. More than a fundred 


Londdnite omphorde were 


Known today as Ulu Burun? 


Phe chances that we had found that verv cargo seemed. re- 
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- : found in bevyotion erives: fy 
nonetheless carried a foveal consignment of some sort dating 
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roughly between 1600 and 1050 pf. is second only to copper, sty 
Resting the loss of another val 
UFPORT for our 1984 expedition came trom [NA and the ible consigmumert! 
National Geographic Society, later joined by the Na- 
onal Science Foundation, the [nstitute for Aeeean Pri 
history, and the National Endowment for the Human 
ities. I had assembied a crack team of excavators. Most 
had worked with me a decade or more on various wrecks along 
the Turkish coast Vhev included Askm Canbazoflu and Yaéar 
VYiloiz ot the Bodrum museum staff, [INA’s Don Frev, Cemal Pu 
lak, and Jack Kelley, along with Tufan Turanh, Robin Pierce. 
anc Wiurat Luev, and archaeologists Faith Hentschel, Fevvarz 
Subay, and Lisa Shuey. Archaeobotanist Cheryl Haldane took 
on the job of identifying any plant remains we discovered 
As we hac done in past years, we builta base camp ashore and 
moored Viragon cirectiv aver the wreck. Because of the danger- 
us deplh—140 to 170 feet—we limited our initial time on the 
Marla’ s Oldest Kaown Shiawreel re) 











Casting a 
Bronze Age 
sword 

























wreck to-only five minutes a dive. We gradually increased the 
time to 20 minutes twice a day, though it required long periods 
of subsequent decompression of pure oxygen. 


LLMOST AT ONCE the wreck fulfilled our expectations 
The first dives wielded disk-shaped copper ingots as 
well as the familiar four-handled style, a mace 
head of stone, a Canaanite amphora full of glnes 
beads, and a second amphora filled with orpi- 
merit) ii véllow sulfide of arsenic once used a= pigment 

We also brought up samples of a vravish, brittle material that 
later proved to be 99.5 percent pure tin—the very substance 
that spurred on the Bronze Age but is seldom found from that 
period in raw form 

“Ti these are remnants of tin ingots, they're the oldest ever 
Tound,” Ltold the staff overdinner one night. “Ti wecould match 
such ingots chemically with tin from aknown source, we could 
solve one of the great mysteries of the Bronze Age.” 

soon afterward we did find tin ingots. A.day ortwo later, Tu- 
fan brought up what appeared to ben bronze dagger, though 
the concretion surrounding it diseuised all but the general 
shape. The story of the dagger demonstrates that many of 
DUT Thost exciting discoveries often are made not on the 
seafloor but in libraries, museums, and laboratories 
long after our expeditions end, 

The dagger wasso encrusted that | had noidea ofits 
dite or origin. We stored it wet until the season end- 
ed, and then conservator Jane Pannell cleaned and 
preserved it at our laboratory in Bodrum 

Under Turkish law all our finds must remain 
in Turkey, so INA staff illustrator Netia Prerey 
made a precise drawing of the dageer, whose 
txact shane and inscribed decoration were now 
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the Canaanite sword. 

this Mycenaean sword, 
mecrly idhenticol int site, wes 
hidden beneath a pithos. 
florh weapans were probahby 
stored together. Such ttema 
con sometimes help identify 
where a wrecked ship came 
from, but these differing 
seorde resolve mathing. 
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lear, and Don Frey photographed it from different angles 
The following winter. hack in Texas, [was reviewing tute 
dreds of archacological reports wie l turned a page and sud 
ci nly there was a photograph ot Cur chagger [t wae not the same 

dagger, of course, but one ih ntical to ours.1t had been excaval- 

ed along with several others justlikeitat Tellel-Ajqul, the site of 

= oe Canaanite city in southern Palestine. [learned that the a 
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vanished. Mycenaean pottery tells only half the story. It-wasn't 
ven away; semethineg had to have been traded in return. That 
something, I felt sure, came back to Greece from the Near 
Fast—something that has so far eluded archaeologists on land. 

| have long believed that that something was Bronze Age raw 
materials such 45 copper, tin, ivory, giass, and other substances 
that were quickly converted on arrival into tools, weapons, 
ornaments, and household goods. Egvotian tomb paintings 
depict such raw materials in the hands of Canaanite merchants 
delivering them to the pharaohs, but the commodities them- 
selves-‘are seldom if ever found. Only a disaster such as a ship- 
wreck would preserve them in their original form. 

We had found such raw materials—the copper ingots, for 
example-—at Cape Grelidonyain 1960, Careful study convinced 
me later that the ship had been Canaanite. | had dreamed that 
one diay someone would discover a wreck with even richer evi- 
dence. Perhaps at last that day hacl come 


“The king, my lord, has written lo me about the 
mekRu-stone thal i in my possession, bull have 
already giver one weighing one hundyed lunits| to 
the king, my lord. i 


(Olay tabdel frum Prono Abemillioof Tite io Eayotin Pharaoh 
AR Benaten. foune at Tell el-Amarna 


Even from underwater we recognized the importance of our 
next discovery—a pair of opaque, cobalt blue glass disks, each 
six inches in diameter and two and a half inches thick. They 
were slightly rounded on their bottom edges. During the weeks 
that followed, we were to find many more such disks, some still 
stowed as néatly as they had originally been loaded aboard. 

The secrets of the Bronze Age glass trade apparently were 
well kept. The late Leo Oppenheim, a renowned Near East 
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scholar, suggested in 1972 that what are called mexew and eni- 
pakhw inthe Tell el-Amarna tablets were actually ingots of glass 
sent from Tyre and Ascalon to Egypt during the 14th century 
B.C. But Oppenhetim’s translation of the two words was not uni- 
versally accepted. Where was the physical evidence of such 
ingots? Not in Egypt, Greece, or the Near East. Now we held 
that evidence in our hands—160 feet beneath the sea 
Much later Robert H. Brill, research scientist at the Cor- 
ning Museum of Glass in Corning, New York, ana 
lyzed one of our glass ingots. He found itidentical 
in content to blue glass in Egyptian bottles and 
Mycenaean medallions dating from the same 
period as the shipwreck. 

Did Canaanite glassmakers—keeping ther 
formula secret—ship ingots of this marvelous 
and mysterious substance to all parts of the 
eastern Mediterranean? Once more the wreck 
at Ulu Burun demonstrated what faint traces, 
ifany, raw materials leave on land 















E TURNED our attention 
next to the huge storage 
jars, known as pitiio:, that 
Cemal had seen during his 
1983 survey. “Let's bring ip 
one of them so we can excavate underneath," | 
atone of our regular staff meetings 
Tufan and Murat, both skilled at neping heavy 
objects, VW restlect a net uncer the yar | had chosen. 
They attached the net to a large balloon, partly 
filled the balloon w ith airto provide buoyancy, and 
left the jar on its 5! ady for lifting. Cemal and 
Robin, who were 5 heduled for the next dive, went 
down to rise it 
[thought someone was in trouble when they broke 
the surface later with surprise on their faces 
“Pottery’s pouring out of the pithos!” Cemail ex- 
Claimed, anc Robin chimed in: “The whole thing's full 
of pottery—look at these." 
They handed up a basket full of intact pots and fraz- 
ments. | removed a shallow bowl witha handle shaped like 
ao wishbone. The piece was unmistakably Cypriot 
Unlike pottery produced elsewhere in the eastern Mediterra- 
neanduring the Late Bronze Age, most Cypriot pottery was pot 
wheel-made, lt was therefore not quite symmetrical. Its rustic 
charm may have led to its popularity as an import to the Near 
East, where it has been found in such quantity that archaeolo- 
rists originally thor outs it was made there. Recent neutron anal- 
, ais of the clay, however, proves all of it was made on Cyprus. 
Standing on Virazen's Sesh with the bowl in my hand, T re- 
riarked to nobody in p articular, “One thing | can say—this ship 
definitely was coming from Cyprus.” 
I quickly dived with As kin and Yasar to look at the pithos, 
and we removed more pottery from inside it. In the end we 
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found nearly every major type of pottery made on Cyprus 
during the Late Bronze Age 

Roqually surprising, however, was that the pottery 
Was shipped in a pithos, Such large, open-mouthed 
lars appear on the decks of Canaanite merchant 
ships ina l4th-century Egyptian tomb painting. If 
asked their purpose, I would have guessed they 
were for fresh water. Now we know better: This 
Dithes, at least, was used like a modern-day 
china barre! 


“., this ship [is] the king's." 


Tiatlet from Teli-elAnarne From the minister 
af Alesha to the minister of Eevpt 


Normally | assigned ¢ach diver to a specific area of the wreck, 
so that he or she Would become familiar with it. I had kept our 
expedition doctor, Karl Ruppert, on the seemingly barren west- 
erm edge of the wreck, thinking that as a newcomer he could do 
no harm while gaining experience 
' After several weeks Karl had to return to his practice in the down. A gold pendant 
States, and an old hand, Yancey Mebane, took over asexpedi- pears a nude goddess grasping 
tion doctor. Tomy sorrow, Karlneverhadthethrillofmakinga  ¢ goretle ineach hand (facing 
major discovery in his area, but he had come close, On hisde- page). Her identity is unknown, 


BRECIOUS METAL FINDS occu- 


mulited steadily, including 
both intrigvine- artifacts 
and scrap destined to be melted 


parture | asked Robin Piercy to explore his sector. but a. somilor pendant has been 
Within an hour Robin madethe firstinasenesofspectacular found in Syria, 
finds that were to come from this area. As Robin fanned away A gold medallion (above), 


- - i -, ipa ff rr 7 | ] r 
sand from the bottom, something caught his eye that sent him = “ee Inches tn diameter and 
heading for our underwater phone booth. Once inside he re- el ned sds ee star 
moved his mouthpiece.and telephoned Virazson, 150feetabove “98 [senties ofters known 
hiv iinnliteesranmetered to hove been worn by Syrian 


re tees : ae es merchants and sailors. A pair 

Get George from shore to the ship, Robin said. “I've got a sitver bracelets (below) are 
something really interesting. I’m leaving it in place, and I'm probably also Canaanite. 
coming ip.” 

[reached Viragow just as Robin surfaced, and we all leaned 
over the rall to hear his news 

“I've never seen gold like that underwater. Never, 
ever,” he said, pausing halfway up the diving ladder 
“T's a large cup, I'm sure of it.” 

We were jubilant. Initself gold is of no greater 
value than lead or wood to the archaeologist, 
but this discovery was a further indication 
that we were on to something far more impor- 
tunt than the Cape Gelidonya wreck we had 
excavated in 1960, That ship had carried 34 
four-handled copper ingots and some scrap 
bronze weighing in all no more than a ton. At 
the time I hac concluded that the vessel repre- 
sented a modest commercial venture, perhaps that of 
an itinerant seagoing smith. 

But here at the Ulu Burun site we were already estimat- 
ing that we had six tons of copper—enough when mixed 
with tin to manufacture:a total of 400 bronze helmets, 200 
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 NDELISLE SIGNATURE, a 
guartc cylinder agal is exom- 


ined by Cemal Pulok (above). 


To close-a deal, traders rolled 
such seois on a clay tabiet, leav- 
ing an impression of their per- 
sonal mot. 

This one depicts three figures, 
probably gods, approaching a 
fourth, perhaps o fing. The seal 
(facing page), with its gold caps, 
noy have been worn. as jewelry. 
Dominique Collon, a specialist 
in senls, dates the artifact to 
about 1350 8c [tis similar to 
steals used by the Kossites, rulers 
of Babylonia during that era. 


pointed object—a stick of wood, I thought—protruding from 
the sand nearby, After a single glance at the object Cemal sur- 
faced and announced happily: “We have a hippopotamus tooth 
onthe wreck!” Once again he was correct. 

From the area of the hippopotamus tooth we brought up an 
eight-inch length of elephant tusk n¢atly sawed at both ends, 
possibly to fashion a cosmetic box (pages 726-7). Now wecould 
ade ivory te copper, tin, and glass as raw materials in our cargo. 

Near the elephant tusk we uncovered several silver bracejets 
that I lateridentified as probably Canaanite, followed by a gold 
pendant shaped like a falcon clutching baglike objects in its tal- 
ons. Months later when J saw the same design on a pair of Ca- 
naanite earrings from a museum in the Netherlands, | realized 
that the “bags” were hooded cobras. 





HE RAW MATERIALS on board the Ulu Burun ship, 
together with the Cypriot pottery and Cannanite 
amphorae, weapons, and jewelry, all had eastern 
Mediterranean connections, establishing that our 
ship was sailing from east to west when it sank. 

But the discovery of several carved -amber beads presented a 
problem, Amber, or fossil resin, occurs naturally in Sicily and 
otherareas of the Mediterranean, but the Olu Burun beads were 
later identified by Curt Beck of Vassar College as Baltic amber, 
which occurs in an are eweeping across northern Europe trom 
the Baltic south to the Black Sen. Our beads, which were carved 
intypical Mycenacan shapes, seemed to be movimein the wrong 
direction for the ship's cargo—that is, from west to east iristead 
of east to west, Were they simply worn by a Mycenaean Greek 
merchant making a return voyage from some port in the Near 
East? The discovery nearby of a stone seal carved witha Myce- 
naean design strengthened that possibility, 


* _ then he bored through (the planks] and fitted 
them to one another, and next hammered (the boat] 
with pegs and jornts.” 


—Hdivesey, Hook Vy lines 247-248 


The question of the ship's nationality, always on our minds, 
became even more intriguing when we raised one of the 16stone 
anchors we eventually uncovered from the wreck. Keneath the 
anchor we found an assortment of bronze axes, sickle blactes, 
adzes, balance weights, and ballast stones. And below that lay 
an exposed portion of the ship’s hull. 

The hull section consisted of fir planks, each about 
ten inches wide and two inches thick, fastened together and to 
the fir keel by mortise-and-tenon joints pinned with hardwood 
peas. This was the same method of construction used in a 
fourth-century B.C. ship excavated by my colleague Michael 
Katzev, off Kyrenia, Cyprus, between 1967 and 1969,° 

"See Resurrecting the Oldest Known Greek Ship,” by Michael l,. Katzev, 


June 197and “Last Harbor for the Oldest Ship,” by Susan W. and Michael L 
Kateey, November f974, NATIONAL DEOGRAPEIC 


National Geographic, December 1987 
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Mills of the National Gallery in London indicated that most or 
all the resin was from Pistacta terebinthus var. atlantica, a tree 
common throughout the ¢astern Mediterranean. 

The resin was used for unknown purposes in Egyptian burial 
rites, How is it possible, [wonderecl, that the second most abun- 
dant substance in our ship's cargo, after copper, is something 
scarcely recorded in the Bronze Age? 


“Payment to the palace, 1,320 liters of ki-ta-no; still 
owed, 240+ liters,” 


—Recond of payedt to royal stores, written in Mircenacan Greek.on 
a tlay-tablet fond by the palare at noses, Crete 


By pure chance I later learned that a Spanish scholar named 
José L. Melena had interpreted the Mycenaean word &i-ta-n0 a8 
meaning Pistacia terebinthus. Scholars were puzzled by the 
enormous quantities of ki-ta-no inventoried on tablets excavat- 
ed in Crete—more than 10,000 liters on one record alone. They 
presumed that the term ki-ta-no referred to nuts of the tree, 
which are related to our pistachio nuts. But no large quantities 
of Pistacie nuts have ever been found at a Bronze Age site. 

Weeks later my colleague Cynthia W, Shelmerdine, a special- 
ist in Mycenaean Greek at the University of Texas at Austin, 
told me that the word ki-ta-no was written with a symbol sug- 
pesting that it was an aromatic ora condiment. 

It therefore appears that since the Ulu Burun ship was carry- 
ing a very large consignment of Pistacia resin—not nuts—the 
tablets at Knossos likewise refer to huge quantities of the resin. 
Was it used millennia ago just asilis today, inthe making of per- 
furne, and was it thus considered a very valuable sub- 
stance? Ifso, we have one more indication of the enormous loss 
represented by the shipwreck at Ulu Burun. 727 
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incense. Perhaps they were alse a by-product of the Canaanit of Underwater Archeeology 
industry that extracted the Jetendary Tyran 
purple dve from murex glands 
[ he Yao SPSS | sary produced lracment ot 
tortoweshell from the wre FH perhaps part ot 
the sound bex fora lute, the stringed instrument 
Peer AL hi anerent Lew Wie Mac Urtacy Te- 
VEred @ fiir Of sma bronze cvimbals ons 
lightly larger than the finger cymbals used 
bY modern belly dancers. Did musicians 4al 
board ancient merchant ships? We know from 
records that they accompanied donkey cara- 
Vans on oVeriand treks in the Near Fast 
In 1985 we had founda number of dark logs 


on the wreck, the lareest a Varo Hone Le Surat 
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they were eon one more of those raw materi 
HS snHown in eyptian tomb paintings being 
rought a: tribute to the pharaoh, from lands 
to the south such as Nubia, But not till 1984 
did we séncd a - Le fi Danna (hristensen at 
the Center for Wood Anatomy Research of the 
U.S. Forest Products Laboratory in Madison 
Wisconsin, Within a week Donna was on the 
telephone 
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“theyre African blackwood. The scientific 
name is Dalbergia melanoxyvion, and the tree 
frow's [rom Sudan a5 far south as Mozambique 
and Angols 

[was disappomted ld wanted ba Lis 1OFf OU! 


and got asurprise. | found that what the Eeyp- 


lozs to be ebony. But [later turned to my library 
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use totiay but for a different tree—was in fact 


Dalbergia melanexylon. It is the same wood 
USPC in an elegant bed. a chair, and a stool in 
Tutankhamun’s tomh. So we had our Egyptian 
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LDEST "BOOK® ever 
found, a folding tablet 
colled a diptyeh—the 

firat from the Bronce Age—is 

cleaned by TNA conservator 

Robert Payton (above), Two 

ivory-hinged wooden leaves 

{facing poe) were recessed to 

hold beeswax, scribed with a 

stylus, Folded leaves protected 

the writing. Allos, the message 
from antiquity that might have 
been wos not to be, for no witx 
remained. Library research 
showed that in later ties 
orpimernt, amiineral! thot fac 
been found in one amphora, 
wos mided with writing wax 
for consistency and color. 
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... fowrteen seals of beautiful hulalu [stone], 
overiatd with gold.” 


Gifts listed cn a toblet fran King Tuehratte of Mitannl to Phoolh 
Ak heraten, feecnel at Tell el-Amarin 


Tufan Turanl’s area of the wreck now became the center of 
attention. Working in the space of only afew square fect, he first 
recovered a gold pendant with the figure of a nude goddess hold- 
ing a gazelle in-¢ach hand (page 718). The pendant is remark- 
ably similar to one found at the ancient site of Ugarit in Syria 

Tufan continued working, removing the sand almost a grain 
at atime with a paintbrush and sucking it away with a tiny air 
lift, He soon found a second, smaller pendant with the hghtly 
scratched figure of a woman wearing adress with a flounced 
ékirt. The figure reminded me of a portrait of a Canaanite meér- 
chant’s wife I had seen in an Egyptian tomb painting. 

Many a Near Eastern merchant carried a cylindrical seal that 
he could roll out on clay documents as his signature. Tuian’s 
atea soon yielded a seal made of quartz, or rock crystal (page 
723), its gold cans reminiscent of those favored by the Kassites, 
the foreign invaders who ruled Babylonia around the period 
when our ship sank 

Tufan's second seal was mace of hematite, an iron ore (pages 
724-5), Isentdrawings and photographs of itto Dominique Col- 
lon, an authority om seals at the British Museum, and some 
weeks later she gave me ber report 

“I believe the seal was first cut in Mesopotamia in the 18th 
century 8.C.," she said. “The original scene is quite worn and 
depicts a king facing « goddess, with the small figure of a priest 
between them 

“Much later," Dominique added, “probably tn the 14th cen- 
tury 8.¢,, in Assyria, a new scene was engraved over part of the 
old one; The new scene shows a winged priffin-demon anda 
warrior with a sickle-shaped sword. The later engraving has al! 
but erased a cuneiform inscription alongside the old scene." 














“he sent him to Lycia and gave fram baneful signs 
in a folding wooden tablet.” 


filed loank 1, i ore Tea) 


Inall of Homer the only certain reference to writingis that sin- 
cle, puzzling line, Hinged wooden writing tablets, or diptychs, 
could be folded shut to protect the writing inscribed on thetr 
waxed inner surfaces. But no diptych had ever been found as 
early as the Bronze Age about which Homer wrote. 

1 thought it only a routine task when] asked one of our stu- 
dents from ‘Texas A&M, Nicolle Hirschfeld, to remove and 
bring up the sediment from one of the remaining huge storage 
jars. Cheryl Haldane found that the jar had contained mostly 
whole pomegranates. But Cemial, sifting through the sediment 
in camp, found tiny fragments of wood that he began to piece 
together 

“Tt’'s a writing tablet, George,” he declared, “the Kind they 
Spread Wax.on.- 


National Geographic, December 198? 
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The painstakingly assembled fragments formed two wooden 





eaves jomerc by anivory hinge (below). The recessed inner faces 





nes, obviously to 
hold the beeswax, which was inscribed with a stylus, But no 
WAX remained on the fragments of tablet 


Later in the United States my old friend Professor David | 
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me ot several similar tablets that had been 
ound in a well at Nimrud in Assyria and that until now had 


been considered the world’s oldest known “baoks 


The wax on the Nimrud tablets had been inscribed with an 





actrologital text in cuneiform writing. An ysis oO Lhe Was 


showed tt was mixed with 75 percent orpiment, ora vellow su 
lide pfarsentc, to give it the proper consistency and color. One of 
the first things we had recovered from the Ulu Burun wreck was 
the Canaanite amphora fi 
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“The Beauithil One is come” 


Tufan saved the best for last. One morning be surfaced with 


the small plastic box he stored his treasures in and lifted outa 
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CLD fs AS PLENTIFCL is 
dust’ in Eeypt, a king 
wrote Phardoh Amen: 
hotep ITT tna plea for gufts..A 
scorab, top left—the first found 
in gold—bears the title 

ofthe next phoraons queen, 
Nefertiti. Other scarabs bear 


only decorative signs, and a gold 


rine fragment was scrap 





Cemal Pulak measures 
mortise dnd-tenon (Outs 
planks near the Reel (facing 
page). Front this oldest known 
Si pwrech may come Secrets os 
precious asthe phoraoh’s golil. 


Specializing in underwater 
nhotography, Bill Curtsinger 
hit pnolographed mere tian 
idoren magazine articles: He 
most recentlh) described the sea 
life beneath the tee at McMurdo 


{ein 1 Antarctic 
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solid wold scarab (below). As we do with all our finds, we photo- 
graphed the scarab, and T later took the slides back to Texas. 

It has been more than 30 years since I studied hieroglyphics, 
but with the help of an Egyptian dictionary | translated the end 
of the inscription on the base of the golden beetle: “Nefertit..” 

Nefertiti! Is there a more beautiful face from antiquity than 
thatof Pharaoh Akhenaten’s great queen? Her timeless features 
have been captured for eternity in the exquisite bust trom Tell 
ei-Amarna (page 700) 

Temple inscriptions record the fact that Nefertiti was an im- 
portant figure in her husband's reign, but just how important 
has been a question in modern times. Some scholars beheve she 
was immensely powerful, possibly the co-ruler of Egypt 

Tsent photographs of the scarab to James Weinstein, a distin- 
guished Egyntologist at Ithaca, New York, who has always 
been enormously kind in sharing his expertise. After weeks of 
careful research he called me with the 
startling news; Not only was this the 
first cold scarab ever found of “the Ex 
quisite Beauty of the Aten [sun disk| 
Nefertiti,” as her full name is translat- 
eq: italsowas the first artifact found in 
Asia Minor or the Aegean that names 
either the famous Akhenaten or his 
beautitul wife. 

Even more important, the form in 
which Nefertiti’s name is written on 
the scarab strengthens the theory that 
she ruled alongside her husband 
What Eevptologist, enduring a crue! 
sunin pith helmet and desert boots, 
could have imagined such a discovery 
coming from the cool blue sea? 

Was the scarab carned by an envoy 
of Nefertiti? Wecan only guess, The scarab is well worn. Ce 
mal's map of the wreck site shows that it was found near the 
sctap gold, suggesting that it may have belonged to the same 
hoard. Hitdid, the ship sank after Nefertiti's death, forone can- 
not imagme her scarab’s being discarded during her rergn, Lhat 
would date the ship much laterin the 14th century 8.C, thansug 
rested by the Mycenaean cup we had found in 1984 





TE TRY NOT to speculate on the exact date or 
nationality of the wreck. It's hard motto, but 
after all, we've dug only half the site so far 
For the moment it’s enough to savor the ship 
PF as an archaeologist’s dream come true. But 
even [would never have imagined a site with soch an abun- 
dance of new information for scholars {rom so many felds— 
Egyptologists, geographers, Homeric scholars, students of an- 
cient metallurev, glass, ship construction, sea trade, agricul- 
ture, art, and religion 
In short, we are salvaging the greatest of all treasures—the 
treasure of knowledge C] 
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Sea Change in the Sea Islands 
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CHARLES L. BLOCKSON 
Photographs by KAREN KASMAUSKI 


OWADAYS Verneda (“Rikki”) The physician feels that her inheritance 
Lights, M.D., a graduate of has strengthened her natural talent for mu- 
Bryn Mawr College and of the sicand poetry and thatthe spirit of herisland 
Univer sity of Pennsyivania  ancdancestors isa str Ing presence in her Der 





school of Medicine, practices: sonal and professional life. “For me thevet Ls 


in Philadeiphia. Butin the 1950s, whenshe no separation between medicine and poet- 
wasasmall girlinCharleston,SouthCaroli- ry,"she told mein the cool tones of amodern 
na, she was passed over the coffin of her scholar as we discussed the treatment of 


ents with the latest drugs. The 
modem medicine, Dr, Lights 


preat-grandmothersothatshe would befree cancer pat 
of fear in accepting the mystical powers miracles o 
the old woman had specificalls 
bequeathed to her. Rikki's an- 
cestress, hke many other black 
mainiancers on the Southeast 
coast, had embraced the tradi- 
tions and custams deeply em- 
bedded in the Sea islands, just 
offshore. Bukki'’s family Sa 
there—to the island of Port 
Roval—three vears after the old 
Woman cied 

“Miy great-prandmother came 
from a community of Christian 
mystics,” Dr. Lights explains. “In 
the islands we all took it for grant 
ed that there were spirits, and we 
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had to rel rid of the hostile ones.” CT Oskp Oty of het birthplace on South 
Dr. Lights, who is daseiendad from West Carolina's Kiawah Isiand, Dolly Green stands 
Africans transported to America as slaves, outside Vanderhorst Plantation, where het 
has never doubted that the powers that she srandparents were slaves, Gates also limit 
inherited are real. Her great-erandmother, ce*s to a black cemetery on Seo Pines 
A practical nurse and midwife who was (above), an exclusive enclave on Hilton Head 
expert in the use of medicinal herbs, was 
dacehib HOF sical gentile doses Pr Lights isla fers ata oe oy the iP [icnrid { arid life Stvie lose 
herself has a gift for medical diagnosis in eround ta develapment: Sayeones *T beeri 
internal medicine—a gilt, she says, that <cwollerin’ hitter pills and ¢ Shewih in’ dry bones." 
came trom (rod. 
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but the need to ask for a pass offronts black 
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believes, gre every bit as wondrous as the This tongue, sometimes caller Geechee, j 
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feats of ber lone-ago neighbor on Port Koy Anim nertant reazon why Sea islanders have 


dU, who would give Rikki's mother “flowers -preserved a way of life that remains African 
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Photographer Karen Kasmouski 1 @ frequent conquer the soiunits of those whom the Lord 


contributor to the Magarin has spoken to! The land knows who it 


HEARD this emotional evanvetical tone 
in many voices this past year as I tray 


led up and down the Sea Isl 
He up and down the sta bslants, those 





liow-lving, marshy barrier islands that 
hue the const of South Carolina and Georgia 
(map, page 745). In When Roots Die, her te- 
markabie book about the life and langunize 
of the Sea Island s) tte late Dr. Patricia 
lones-lJackson explained some of the rea 
sons: “ihe extended family is the norm In 
the Sea Islands. Most tslands are sectioned 
offinto family communities, where all mem 
bers of one family, their close relatives, and 
people remotely related live or have a right 


is not normally soled to fam- 





tor live Lan 
iy members but is passed on through an wn 
written contract called ‘heir’s lance.” ' 

[stand tradition also places great impo 
tance on bural in home ground, and island: 
ers will pay all their lives on insurance 
policies designed to provide for funeral: 
Lat May Cost many thous nds of dollars 
Viaeny still iving in the ishinds believe (hata 
Deron composed of three paris—badcdy, 

ul, and spirit. When the body dies, the 
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soul departs, but the spirit remains behind 
and is capable of doimg good or mischief to 
the living. As in West Africa, graves in the 
Sea Islancts traditionally have been adorned 
with belongings of the departed, and with 
charms designed to contain or placate the 
spirit of the person buried there. Real or 
imatined threats to gravevards are, there- 
fore, a cause of disquiet 

The island people long lived tn isolation, 
and many of their customs and beliefs close- 
ly resemble Ibo, Yoruba, 
Koneo, Mandinks, and other West African 
tribes from whom they probably descend 








thase of the 


1GNS OF DEVELOPMENT, nn reac 
tions to it, are particularly vivid on 
Daufuskie. Three-quarters of Dau- 
fuskie, a particularly lovely island 








lvingoff Savannah, has been ¢armarked for 





SPECIAL DELIVERY: Durtng the 1940 and 
now &o. del it pred 
most residents of Wadmalaw Island 
including Kerry Linen (facing page) 


‘Soretinies they d keep the car running 


Sis, Appice Orewni, 


aru! she'd rush off to the next one 
granddaughter Ruth Peterson recalls. 
Folk medicine came -to these isiands from 
Africa, as did a toste for plants like the 
elephant ear (above). Chefs Edna Lewes 
and Syivester Holmes prepare the titers 
asa side dish for the Restaurant at Mid 


dleton Place near Charleston, 


development over the next 70 years, and two 
large tracts totaling 1,798 acres, or 29 per- 
cent of the island's surface, are already being 
developed to include more than 900 new 
homes, two inns, two golf courses, two ten 
nis clubs, and two beach clubs, along with 
buildings for community services 

Local government officials estimate that 
“buildout,” or the completed development 
of Daufuskie, will result in a population 
of 10,000 permanent residents in addition 
to a Seasonal and part-time population of 
10,000: Daufuskie’s population in the 1950) 
census was 59, of whom 45 were black 

Property values were inflated dramatical- 
ly by the development plan. A lot that may 
have been worth almost nothing rose in val- 
we to as much as 350,000 depending on ils 
bocahion 

“Vavman!" sava Thomas Stafford, who 
makes his living on Daufius- 
ki¢ at a crab fisherman 
“Monev talks and vou know 
what walks—some people 
cant watt to leavel” Dhick- 
ets of For Sale signs sprang 
up over the island and are 
still ta be seen 

But the sale of the heirs 
land is not always entirely 
voluntary. Under South 
Carolina law, heirs proper- 
ty (land whose title is often 
clouded because the orginal 
owner died without having 
mace a will) usually cannot 
be sold until the title is 
cleared, but heirs living on it 
must pay taxes in order to 
continue their residency, As 
development causes land to 
become more Valuable, tax: 
Consequently, the occupants of 
heirs land are sometimes obliged to sell it in 
order to pay taxes. Because all known heirs 
must relinquish their interest in the land be- 
fore title can be cleared, and because there 
may be huncdrecs of heirs to. any given piece 
of land, the process is long, arduous, and 
fraught with emotion. 

Most of the land on Daufuskie has been 
owned by whites since before the Civil War 
In the days of slavery Daufuskie was divid- 
ed into several large plantations growing 
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Old-time talk we still de talkem here! 
(Westill speak Gullah here!) 


MANY OLD WORDS aid expressions “The Buzzard an d the Hawl <” 


are still in use among the Gullah 
spcakers of the Sea Islands. 





A GULLAH FOLKTAL®, AS TOLD bY Mk TED WILLIAMS 
For example 
day clean: daybreak 


wyly tion much very tae v know the huzzared always Was: a—<—a nice educated 
thisside- pis island : | 
sweemmouth: Mater animal, you know! Etakee cime—just like he done 


ome cliy mong-all!: finally! seh at 
leis a eth Ja with the hawk. 
seriall small: very small Him and the hawk was sitting down on the limb one 
sriall sivoll sell tiny : J | . 3 
| de shell eee: Tam shelling then day, and he said—Him and the hawk had a consolation 
1 ben shell em: | shelled them 
{bitte shell erm: | harvey been : ; b> 
shelling them Say, “I'm very hungry!!! 
| ben d belle J abtelled them inet, | 
Ee ee The hawk say, “I'm hungry too! Lord—O Lord! 


some fine ney 


lconsultation |. 


J i ceed aort™ 
HonpRens of words derived from My stomach! I tao hungry 


West Mrican languagesoceurin The buzzard say, “Wait on the Lord—" 
Gullah, and same have crosehred 


with English to become common And e look up—Nothing for dead—NOTHING, you know 


expressions, Here are a few of So the buzzard say, "MAN!!!" 

them, with the languages from a i 7 ‘ 

which they may have core The hawk Say, I can't wait no longer! 
goober: “peanut” (Kimbundu) So when he look, a litte sparrow come along. And— 
sumbo; “okra” (Tstiluba) eae : : : | 
heh: yes" {'¥ai) and-—and the hawk get up and run at the sparrow and 
certo: “hae Leathe (aes) hit a tree Uh huh! 
Warnbd: “yar” (Wild) | : he 
chtgger: “small flea” (Wolof) And the buzzard sit on he limb and look the hawk, 


nana: “grandmother” (fwi) 
tote: “no carry | Ange) 
biddy: “small chicken” (Korigo) say, “I rel you wait on the Lord. Now I gone 
buckra: “white man” (fea) | 


look at the hawk, when he nin into tree. The buzzard 


tat you now!" 


PATRICIA JONES-JACKSON [46-1980 


WHEN PATRICIA JONES-JACKSON, a young doctoral candidate in lingurstics 

fram the University of Michigun, arrived inthe Sea Islands, the first quies- 
tion she wees asked was “Who is your mother?” Not until she was “adopted” 

as “granddaugliter” bya respected older woman did the people begin to 
accept her, Pat remained among them, intermittentiy, lor 13 years, pursuing | 
a scholarly passion for Gullah that also-took her to West Alrica in search of 
the roots of the langage. Later Pat—an associate professor of Howard 
University—suggesied a NATIONAL GEooRArii¢ article about Gullah and 
the Sea Islands. The asdignment, Pat's first forthe magazine, ended in 
tragedy, On June 30, 1986, she died olf injuries suffe red in an automobile 
crash on Johns Istand. South Carolina. The material about Gullah on this 
page ts ATL pted from her posthumously published book, When Roots Die, 
and is reprinted by permission ol the University of Georgia Press, 
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long-staple sta island ‘cotton. Profits for the 
white owners were enormous—the supple, 
silky sea island cotton sold in European 
markets for more than twice the price of 
ordinary cotton. Union forces occupied 
Daufuskie early in the war, White owners 
abandoned their plantations, and blacks 
who had been their chattels were dispersed. 
As the Confederacy collapsed, f 
slaves moved into the Sea Islands in large 
numbers. On January 16, 1865, after meet- 
ing at Savannah with a delegation of black 
clergymen who pleaded for land for former 
gaves, Gen. William Tecumseh Sherman 
issued Special Field Order 15, ceding most 
of the Sea Islands in Georgia and South Car- 
olina to them and declaring that no whites 


apart from military officers and others in 


helpful capacities were permitted to reside 
in the islands. After the war, however, Pres- 
ident Andrew Johnson allowed plantation 
owners to return. Many former slaves nev- 
ertheless retained small holdings. 

During Reconstruction two of the planta- 
tions on Daufuskie were subdivided into 
small tracts and sold to blacks. who had 
moved onto the island, but the others 
remained under white ownership. A period 
of prosperity followed, based on sea island 


cotton, lumbering, and the rich ovster beds 


that surround Daufuskie. By the early years 
of the 20th century, a thousand blacks were 
resiciing there. 

Then disaster struck. By the 1920s the 
boll weevil had destroyed the cotton indus- 


try. Inthe ensuing economic collapse, many | 


black families sold their land to mainland in- 
vestors and moved away, and by 1936 fewer 
than 300 blacks remained on Daufuskie. 


THE MOSSY FRINGE of the Sea Islands edges a 
250-mile stretch of southern coast, The islands, 
marshy lowland veined by tidal streams, murm- 
ber in the hundreds, perhaps thousands. Be- 
cause the deep waterways offered good harbor, 
slaves were landed here from West Africa, or 
via the Caribbean, in a trade that continued ws 
late as 1858. The stave population, by 1860 
more tan 400,000 in South Carolina alone, 
provided the muscle for plantations of rice, 
indigo, and cotton. During the Civil War, Gen- 
eral Sherman issued Special Fietd Order 15, 
reserving land for former slaves, The order was 
widely ignored within a year, but mony held on 
to their londs, bequeathing tiem to heirs. 


Sea Change in the Sea Islands 
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WITH _ ALL OF 


SUMMER stretching ahead, the Daufuskie Islond children and trie 


friends from the moiniand picnic on the beach to celebrote the lost dey of scnoo 


A pine de s exposed 


Many worked at an oyster cannery, but it 
was closed down im the 1950s alter industrial 
pollution from the Savannah River pot- 
soned Daufuskie’s ovsters. The population 
fell steadily as residents departed in search 


af work and education 






THER ISLANDS have experienced 
. similar declines. The exodus 
been so marked thal some ¢om- 
munity leaders, such a5 Bill ten- 
kins, the heir of a familv long established on 
Johns Island, believe that black ownership 
of the land will likely bea thing of the past by 
the turn of the century, Those who do re 
main will be ving under conditions that are 
quite different from the life descr: 
Gullah folktales, in which the simple adven- 
tures of the islanders almost always involve 
the soil and the animals—Brer Rabbit, Brer 
Gator, Brer Deer, the friendly porpoise who 
leads mullet into the net, the wise buzzard 
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(a favorite creature among black islanders 

“Most people feel, what can we do?" says 
Tom Stafford. “Sure, I raised some hell at 
first. but now I don’t feel a cuss about the 
damn pollution and the building that are 
changing everything 

An elaborate development, 
approved by the local authorities, seeks to 
provide adequate protection arainst oOVver- 
building and the pollution and other prob- 
lems that can result from it. But golf courses 
and hotels and villas, pleasing though thes 


may be to the investor and to the city dwell- 


oan of 


eT, are nol as enchanting to those who grew 


up on the islands as the salt marsh, the pines 





woods full of birdisong, the lagoon teeming 
with ducks 

To the outsider’s eve, the Sea hinds re 
main enchanting, Separated from the main 
land and fram one another by a system 


of tidal creeks and salty inlets, wide bay: 
and marshes, they form magnificent beaches 


National Georraphic, December [957 


and dunes and grow lovely forests of pine 
and live oak. Their names are pure music: 
Pawleys, (Cedar, Murphy, Bull, Capers, 
Dewees, and the Isle of Palms off Charles- 
ton; then James and Johns, Kiawah, Wad- 
malaw, Edisto, famous Parris Island, 
Hilton Head, and Daufuskie, and on down 
to Tybee, Watsaw, Ossabaw, St, Cather- 
ines, Sapelo, St. Simons, Jekyll, and Cum- 
berland at the Florida line. 

I was charmed by these place-names, in 
which the languages of two or three conti- 
nents tumble together, And I was charmed 
by the vast stretches of brown fields and 
moss-green marshes, charmed by the sandy 
beaches pounded by rhythmic surf; and | 
was charmed above all by the magnetic pen- 
ple of the Sea Islands. 


HE FIRST PEOPLE were Indians— 

Guale and Cusabo—who inhabit- 

ed the Sea Islands when they were 

“discovered” by the Spaniards in 
1521. The first European colony in what is 
now the United States, predating St. Augus- 
tine in Florida by 29 years, was established 
by Spain in 1526 on the coast of South Caro- 
lina. Among the original settlers were the 
first black slaves, and they staged the first 
slave revolt, The colony failed, In time, 
other Spanish settlements and missions 
sprouted along the coast. All were eventual- 
ly uprooted by the English, who founded 
Charleston in 1670. James Oglethorpe 
established Savannah in 1733 and crusheda 
Jast-gasp Spanish attack on St. Simons 
Island nine years later. 

The whites who displaced the indigenous 
Indians were never numerous, but the black 
population grew apace. In 1835 a South 
Carolina grand jury complained that during 
the summer months (when mosquitos made 
life miserable) there were only 40 white pro- 
prietors to oversee a black population of 
15,000 on the plantations around George- 
town. By 1860 South Carolina had a white 
population of 291,300, aslave population of 
402,406, and 9,914 freed slaves. 

The ratios did not vield to the passage of 
time. The 1940 census revealed that only 
23) of the 1,858 inhabitants of Wadmalaw 
Island were white. Ratios were similar on 
otherislands, but whites appearin some sur- 
prising historical footnotes: Aaron Burr 


Sea Change inthe Sea Islands 


took refuge on St. Simons after killing Alex- 
ander Hamilton ina duel, Edgar Allan Poe 
found the inspiration for" The Gold Bug” on 
Sullivans Island near Charleston, 

Black history was recorded in an oral 
tradition that is typically African. Every 
islander, however young, is expected to 
know his own family history, and. older 
people often subject newcomers, black or 
white, to a strict interrogation on their 
lintage. Parentage is the passport to trust 
and acceptance, and islanders can be cool, 
even hostile, to outsiders regardless of race, 
Most black islanders have two names—one 
for home use and another to be told to 
strangers: Some older residents are named 
for months or for days of the week, a svstem 
of naming that iscommon-among West Afri- 
can peoples. 

Today large tracts of private land are 
closed to evervone except those with permis- 
sion to enter. In the opinion of Emory 
Campbell, the soft-spoken director of the 
Penn Center on St. Helena Island, the old 
cohesion of history. and everyday life is com- 
Ing to an end. Development, the latest ina 
long series of intrusions from the outside 
world, generally gets the blame. “Yayman! 
Something is slipping away," Mr. Campbell 
said. “We used to hunt, fish, and play at 
will. Now we need identification in order to 
enter certain areas.” 


* THERE NO BRIGHT SIDE to recent 
events? Edward A. Chazal, vice presi- 
dent of International Paper Realty 
Corporation, suggests that the jobs cre- 
ated by development may make it economi- 
cally possible for Sea Islanders to come back 
to the Sea Islands, “The children are coming 
home,” he says, pointing out that his firm 
has created 140 jobs on Daufuskie, Nearly 
all of these, he concedes, are filled by work- 
ers Who commute from the mainland. 
Certainly development brought employ- 
ment opportunities on Hilton Head, where 
development began in the 1950s, But Laura 
Bushof the Institute for Community Educa- 
tionand Training on Hilton Head maintains 
that there are few blacks in white-collar 
positions. “We have set up-a system with 
Beaufort Technical College whereby we 
prepare students both for high-school equiv- 
alency tests and post-secondary education, 
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DEVELOPMENT FEVER hit Httton Head tn 1456, (stern 
when developer Charles Fraser carved a meti- 
culously planned resort from timberland on the 
islond’s south end. Lond values soa rec; Sortie 
oceanfront lots sell for $400,000 or more: 
Blacks feel elbowed out and claim that their 
opportunities hove narrowed, Now tt's 
Daufuskie's turn: Three-fourths 

of it will be developed in the 
mext 20 vers, 


— Hilton Head 
Islanel 
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with the hope that they can move ahead into 
college level classes,” says Mrs. Bush, But 
the § 000 men and women who arrive daily 
on Hilton Head at 7 a.m. from five sur- 


1 ; 
vice, landscape, cleaning, or maintenance. 

Like Mr. Chazal, Donald Martin, former 
vice president and now a consultant for the 
Haig Point Realty Corporation, which has 
been building on Daufuskie since February 
1985, sees the resort boom as a long-term 
source of jobs in the Sea Islands. “Every- 
body who wants to work can work,” Martin 
savs. “Inevitably there will be growth and 
therefore more jobs.” 

“We can tolerate what is happening $0 
long as there is progress with pode,  savs the 
Reverend Benjamin Williams, pastor of the 
Mount Calvary Missionary Baptist Church 
on Hilton Head and member of the board of 
the Parallele Land Owners Association 
“But surely residents must be given the priv 
lege of traveling abouton the tslandsof their 
ancestors without showing identification. ” 


ENEATH this tense and puzzled sur 
face, olel things survive. One el- 
derly woman, who asked that her 

FY name not be published, told me, 

“We have love and understanding here 

but [tellwou, when the burden becomes too 

heavy to carry, we go to church.” 


Churchgoing on the islands is an inspir 








ing expermnce, and as Dr. Jones-Jackson 


ed 


imi P| 


observed, the sound of singing and 
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[or Purging the system, secret roots ed bry tary, “bul my house isn't pamted blue.” 
midwives, poke leaves for sprains, leaves Many others are 
from the lily bush ior sweating out fever 

When I asked Mrs. Hinson-White about MCURTLESS preparation of herbal 
he fave Me a Searching Joo} Medicine and the use of incanta 


ind responded with caution: “Ves, there lion and witchcraft were brought 


Lhese matters, she ¢ 


were a few rool doctors—vears ago, Some to the islancs from Africa. Such 
peone believed in thosts, hexes, and roots practices have been persistent teatures of 
Sheriff MicTeer and Dr. Buzzard were good Sea Island culture, and they cid not abwars 
witch cloctors who made a lot of money.’ work forthe cood 

[ had heared that blue paint was much in Many believed, and shill believe, that 
demand tn the Sra islands because il is sup malevolent jaju men could “put de mout 
posed to protect the home from evil spirit: hmouth| on vou,” as bewttchment t© called 
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CHE COURAGE of their convictions 


inspired Charlestonians Septima Clare 

(facing page, seated) and Bernice Rout 
son, the first teachers at the niition's first 
citirenship school, begun on Johns Island 
in i857 foi 
registration cords 
affection his kept the Rev 
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To put 
one, mix up ashes and chicken feathers.’ 

H. L. Mencken. others, wrote 
contemptuously of Gullah. Other scholars 
thought differently, and long azo 
1949 a linguist reported that he had identi- 
fied 6,000 names and other words of Afri- 
can origin in the speech of the tlanciers. 
Professor William Stewart of the City Unt- 
wersits New York has estimated that 
about 250,000 Gullah speakers live in the 
United States, including 10,000 in 
New York City 

Dr. Jones-Jackson collected many (rullal 
words in common use that have survived 
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intact or have been derived from such West 
African languages as Zocyiiah Kirnbunedu, 
Vai, Dwi, and a ( 
The Reverend Pevin Greene, pastor of 
Brick Baptist Church on St. Helena and for- 
mer pastor of First Union African Baptis! 
(Church on Deaufuskie working 
for nine years to trans- 
late the Bible into Gullah 
Mr. Greene believes that 
the Creole spoken in the Caribbean 
Grady Lights, brotherotLir 
Rikki Lights called from 
his school days that Gullah- 
p eugene hac little 
problem learning a foreign 
lanewil al ba bh Lil =i yet Tes 
had difficulty with stancard 
English. When I| asked 
(srady about the difference 
between Gr and (see 
chee, he smiled. “Folks 
down the coast speak at a 
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how come to mean, well 
hick So if we ad: we a 
Also say, “Prepare yoursell 
for battle." 

OMETIMES, after talking over old 


times and new times with the island. 
ers, | would find myself thinking 
about ancient peoples who lost their 
history and died, Then the vitality of the 1 
landers would wake me to reality. At the 
sixth annual Penn School Heritage Celebra 
Helena Islanel, pride, 
smiles reflected the reigning mood 
terracial crowd was a feast 


lt fish, oys- 
ters, clams, frieti chicken, on the cob 
There 


was much talk of the hist 
island. Strolling around the 


love, and 
of the on 
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LOT 
Lory of the 
shady park, J 
the contributions of Penn 
founders Laura Towne and Ellen Murray, 
and (harlotte Forten, the first black teach- 

These three and others were sent by mis- 
sionary socleties the North to educate 
10,000 newly emancipated slaves who lived 


Schwa 





on St. Helena Island. Soon schools began 
springing upon neighboring islands, Aboli- 


lionist poet John Greenleaf Whittier sent 
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Charlotte Forten his “St. Helena Hymn" 
written forthe scholars of St. Helena [sland 


occupied by Union troops. Charlotte tanh! 
her students to sing Whittier s verses for int 
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the United States. Jekyll, ying near the 
mouth of the Satilla River some 20 mile; 
marth of the Flornicia line, gpreetecl me witha 
shower ol warm ram ind & ereal § jb Kine 
flack of sea culls. almost the first I had seen 
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here. [t is said that a slave ship landed al 
hich ode ona bank of | lunbar reek, A 


slaves were unloaded, they turned toge hey he tall chimnevs on Butler [sland tn which 
z ' ut i] 
t marched into the deep waters of the every brick, | was told, memorializes a soul 
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something 1s definitely wrong, My grand 

mother Mrs. Annie Walker, 

born in Sapelo and can still walk around 
“Liges problems?” | 


ced. Tracey gave mea jaunty smile. “We 
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fwas snow-blind for 36 agonizing idway through 


LV seobeiathaanctaten across libet. When I ae ned my vision 
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SEPTEMBER 11, 1983: 

I have to keep walking. To stop 

| means Lo freese, to die. The sun has 
setand taken all warmth from ihe 
earth with it. The burning sensation on the 
tips of my ears, the numb needling pain tn 
my toes tell me the temperature is well be- 
low sera, MOVE, Sorret_WALK! 

Onand on... . The god-af night wraps 
me in sequined black velvet, a iky cloak of 
diamonds. Jam too cold to appreciate the 
resplendence of these stars, too delirious ta 
comprehend the speed with which so many 
shatter—and fall. Cardboard cutow!l moun- 
tains surround me. fam alone, 

To trek across Tibet had been a dream. 
Now tt has become a nightmare, complete 
with apparitions, voices, tormenting me 
with thoughts of eternity. To combat 
fear, / talk continuausly to my camera. 

[ must mol stop moving; [ have no shel- 
ter, no source of heat except movement. 
Distant lights lore me beyond the lomity 
of conscious will, Shivering, [ stagger 
tonard them, Lirough a marketplace and 
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up toa single lighted window. | pownd my 


fists on a heavy wooden door. Let me in, 


please let me in! The door opens, f have 
walked 40 miles in 23 nours. Exnawstion 
melts and falls as tears. [t's all right, 

fm safe, 


THUS MY DIARY records my arrival in Ah, a 
city on the western edge of Tibet's northern 
plateau, the Chang Thang. At that point | 
was three weeks and 300 miles into my jour- 
ney across Tibet, which had begun at the 
town of Burang near the Nepalese border. 
My goal was Lhasa, Tibet's capital, a 1,500- 
mile trek to the east. 

T had miscalculated badly on the stretch 
just before Ali, venturing into an uninhabit- 
ed region and allowing myself to be caught 
at sundown with many miles still to go to the 
nearest shelter. | was lucky to have reached 
Alimand to he alive. 

I was not a total stranger to Tibet. The 
year before, I had visited this long- 
forbidden land as part of a 10,000-mile solo 
bike ride across Asia. The trip had been a 
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N IMPULSIVEIDEA became an obsession: er ey wa 
to walk from western Tibet to Lhasa, poe ape now  — 
the capital. With government permission . —degioning | 
I set off with letters of passage, $200, rin ee 
and a 24-yecr-old's optimism. eri | : 
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F OR AUTHOR Sorrel Wilby 
the Dalai Lama was a gen- 
tHe man who gave her a bless- 
ing ond a pinch on the cheek 
before she bewan her Tibetan 
trek, For millions of Tibetan 
Buddhists he ts the T4th re- 
incarnation of their patron 
god. To the People’s Republic 
of Ching he is a leader-in- 
exile of forces trying to drive 
out the Chinese and reestah- 
lish Tibet's independence, 
Tibet hos been part of 
China since it sent troops 
into the country on October 7, 
950, citing precedence for 
rile of Tibet since the 
severth century. The Dalai 





Lama fied to India follow- 
ti? cn unsuccessful 1955 
revolt against Chinese rule. 
As the 37th anniversary of 
the Chinese occupation 
approached this past fall, 
the Dalai Loma came to the 


Uni ited States, prompting 
an official complaint by 
the Chinese government. 
On September 21 he spoke 


to members of the LU. S. House 


of Representatives about 
human-rights violations in 


Tibet and urged declaration of 
the country as @ demilitarized 
zone of “peace and nonvi- 


olence.” Six days later a dem- 
onstration by Huddhist monks 
in Lhasa led to Tibet's most 
violent protests since 1959, 
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nothing—absolutely not was more 
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jlzme was above all practical Me regart- 


es of simoly buving a-vyok and set 


ting off across Tibet as utterly suicidal 


During our meeting in Lhasa in the fall of 


(OR4d it was arreed that | would return the 
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following vear and tha 


idea of a yok in favor of 4 more prosalt Dut 


would abandon the 





manageable donkey. 
Although Jigme never mentioned it, 1 


beliewe he arranged for word to be passed 
amone Dibetan nomacis inf th 
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That winter other people pitched in 
help, Dick Smith, publisher of the newly 
founded Ausiraian treorrapaic Magazin 
provided a round-trip ticket from Sydne} 
India for 


to Kathmandu. | went by Way of 
fo 3 = = s hh 4) 
HIMDINg COUT «wal my Shee 


1 Mountain : 
Lame, libets 
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religious leader in exile, at the mountain 
Lown Of Manal), The Dalai Lana gave me 


his bless} | if ts of 
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himself to give to Tibetans along my route 
On August 24 [ left the village of Burane 


on the Nepal border with camping gear, 


ood, $200 in pinese yuan, and a newly 
purchased donkey I had namec Budeet 

spilled over the 

like mountains 

ley north of Bur- 

cChOning me Wilh & Sense 

xtitement. By contrast, Budget suffered 

from a severe case of ill-temnper, and he 

marked our first dav on the road witha lat al 

resentiul balking and hee-hawineg 
BY the next evening my S80 donkey had 


hid enowrth enoueh of my incompetence 
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and comstant kick starts. [ had just unloades| 
Budget and bathed in the icy waters of 
Rakas Tal, alake 36 miles north of Burane. 
| was suddenly stunned by the vision of a 
pink-and-gold sunset tickling the 25,355- 
foot peak known as Gurla Mandhata. 

I dropped Budget’s lead rope and dived 
for my camera. After several frames I no- 
ticed a splendid donkey through the view 
finder. A splendid fost donkey, lcaring 
across the plains toward the mountain. Oh, 
how | wished my donkey could move that 
quickly! I focused in on the wonder-ass— 
and dropped my camera. It was-my donkey! 
A moment later his gaunt black body was 
swallowed by the shadow of Gurla Mand- 
hata. [never laid hands on him again. 

After a futile, barefooted altempt to catch 


Words Land: A Journey Through Tibet 


my jét-propelled Pegasus, | began to sort 
through my 140 pounds of supplies. 

Into a single pack | crammed tent, sleep- 
ing bag, down jacket, cooking equipment 
and stove fuel, two water contamers, writ- 
ing material, $0 packets of dried soup mix, 
milk powder, coffee, two dozen dried fruit- 
and-nut bars, Band-Aids, a toothbrush, 
chewing gum, and one precious bar of Tob- 
lerone chocolate. I ditched the rest, reducing 
the weight of my load by half. 

since my feet were now a mass of small 
cuts and bruises, | carefully bandaged them 
before donning my new, and as yet unbro- 
ken, heavy-duty climbing boots. I tossed my 
sott-soled sneakers onto the pile of discarded 
paraphernalia, and within six miles | added 
blisters to my growing list of woes. 
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the Tibetans | wae learning to emulate 

Leaving Barga, | jomned throngs of [ndian 
and Tibetan pilgrims, monks, nomads, and 
their flocks of sheep, vaks, and horses, all 
circumambulating Mount Kailas (Kangrin 
boqe Feng), revered by Buddhists and Hin- 
dus alike 

Vy companions on the trek seemed 
dumbiounded at my presence—a Western- 
er, apparently walking all the way from 
Wiount Kithes to Lhasa. Ged knows what 
evils they thought I hac committed to re- 
quire this ultimate penance. With a mixture 





of sien languaze and a small but growing 
Tibetan vocabulary, | managed to commu 

nicate with my fellow pilgrims. Some askecl 
Wit 





about my family, my crops, my sheep 
would tend them while | strug¢led to at 
tan spiritual purification? To avon 
nation, I simply replied by chanting the 
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POX PUR ond turquoise 
dress a horseman 
neath ad. roce in 
Yaar (right). [arrived 
at the start of a three- 
fay, hord-racine, hard- 
frinkineg festival. On 
horses Wedring Orighe 
face fiett) embr ide red 
by the omen, riders gal- 
lopped tihtiv around ts 
like cn otet-of-control 
merry-go-round, then 
thundered across the 
plait Bosketheal! 
competition followed 
citric tht night there 
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Corie! sree herria 
Tibeton afiuffle, Later 
SOT Wt Wwonen took 
ne home, turned up a 
Cle f Chinese disco 
Pua, ord scenic, 
Ounce! Teach ts ow 
todo it your wayl” ] 
stalled. Would I be ald 
ing the destruction of 
their ciltome? CM well 

{ buried and tived with 
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elec. The wheel of life 


revolved On ariel orn. 


devotional phrase, “Con Mint Podme Aum 

Hail to the Jewel in the Lotus." 

By the time [ had completed the circuit of 
Mount Kailas, lwasso weary and worn that 
the phrase bad transformed itself in my 
mind to “Oh-mummy-take-me-home, Oh- 
mummy-take-me-home."” The phrase was 
to gain added appeal a week later when I 
Was attacked by three guard dogs at a small 
military outpost northwest of Moincer, 
Their energetic greeting left me with gaping 
wounds on my mht leg, heel, and arm. A 
military doctor in the compound stitched me 
up after plying me with swigs of Chinese 
lirewatler in few of anesthetic, The treat- 


ment failed to ease the pain, however, andl 
my screams echoed through the compound 
But] felt even worse the next morning: In 
addition to the pain from my wouncls, I had 
a massive hangover 
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NWORBOR TRIED TO PLEAD INSANITY, 


moni, Center, to fone The 
‘TA HOTEL in the town of Moincer | 
was robbed, the only time during 
my entire trek. A young couple 
with a desperately mn baby stole 
which containe y S200) emer- 
fund. They took i ate to buy 
medicine the child and were quickly 
apprehes nded. Through the paper-thin walls 
of the hotel I could hear the brutal mterro- 
ration and flogging suffered by the coupl 
When the money was later returned, my 
conscience ached terribly 

Hard luck struck again bevond Motncer, 
when [lest all my gear—pack, tent, sleeping 
bag, everything. Tired of the strain of a 65- 
pound pack, I put my belongings on a pass- 
ing truck and asked the driver, a Tibetan 
named Tsering, to leave it at the next nomad 
cump,aday's trek ahead. Unfortunately, he 
didin’t understand my beginner's Tibetan 
and took the pack all the way to Ali, a good 
five dave travel on foot. 

[t was-at the end of those five 
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but.a jovial crowd in Yoagro persuaded Tt 


miscalculated badly and very nearly froze to 
death on the nightmare 40-mile hike to Ah 

Ali is an ugly place—a sear onthe western 
cheek of Tibet. Mv morning there | 
ventured into the strects bas 
kets with some track-suited athletes on a 
basketball court and stood shivering with 
them later while the Chinese national an- 
them blared over Ali's loudspeaker system 

‘The broadcast stirred Ali into 
action. Truckers rose from thei cabins meas 
the river, cranking their bodies and the 
engines of their vehicles into life. Bleary 
eved public servants headed for drab offices 
Wothers emerged from doorwuys leading 
chil {ret + by the hand and inserting them into 
SL hi iy] - ben Le i pr ocessians 

From the very start Tibetan children hac 
been a delight. Ata nomad camp a week be 
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fore Ali, the kids had taught me anatomy, 
touching and then naming their ears, eves 
bottams. and belly buttons. Earlier there 





had been a goal-milking session, the [rst 
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half ot which | spent trying to locate the sec- 
ond set of teats on my woat’s udder, No one 
had told me goats were different from cows 
I was learning. 

I finally located the truck driver with my 
belongings. Retrieving my Swiss army knife 
irom the pack, 1 removed the stitches from 
the dog bites in my leg and arm. [hen | 
smiled farewell to: Ali 


HERE Was a Hint of carly winter in 
the airs it was September 14, and |] 
wis headed for Shongba, about a 
hundred miles away wo the Shi- 

quan River Valley 
As the valley, and |, grew comparatively 
narrower, the mountains on either side as- 
sumed characteristics of remembered foods 
from home. Honevcomb-weathered cliffs 
waited to be dipped in the chocolate shade of 
afternoon. A benclin one rock wall became a 
row of exotic artichoke hearts. On the left 
side of the river, Durkish-delight-colored 
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Range. if was a four-day trip to Parnang, Norbor told meat the-start,. When 


fie turd boc doweck loter, (is unwowering estimate wos ate! four days 


hills giistened temptingly in the sunlight 
ark mountains of Christmas 
pudding tightly dusted with sugar icing 
completed my imagimary banquet. [stopped 
frequently toslake my thirst at the bubbling 
river ahhh, champagne! 

Yet disaster never lay more thana breath 
away. Walking one afternoon along the base 
of a towering red cliff, I noticed the rubble 
lt was fresh and loose. | 
realized the blasting sounds | bad heard ea 
lier in the day had probably carried down- 
wind from this very spot. What if 

Just then [ rounded a turn in the cliff and 
faced scores of Chimese and Tibetan road 
workers swarming like ants across the slope 
Shovels dropped and mouths fell open as 
they stared at me im horror, Then suddentks 
Aagboom! Aatboom! Aabaom! Behind and 
above me the sheer cliff fell away, burving 
my fresh footprints in landslides of debris. 
The blast knocked me flat on the ground. | 
picked myself up, clusted myself down, and 
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kept on walking, hoping the men couldn't 
see the terrible trembling in my legs. 

At (regvai the town headman, or got, 
RAVE me permils and letters to other got 
ahead, asking them to help me on my way 
The letters hinted at guides and pack ani- 
mals, and l was as happy asa vak in snow 






\'T THE FIVE-HOUSE “TOWN” oof 
shongba I learned that the goti wes 
away, and his deputy—unable to 
) read my permits and passes— 
clamped me under house arrest. 1 was so 
depressed that late my bar of Toblerone. 

Freedom finally came after eight long 
The goti returned and apologized, 
then introduced me to Yarbo, a guide who 
was destined to become one of my dashing 
kmghts in fur armor. With snow fast on our 
heels, VYarbo and I crossed the edge of a dry 
salt pan and header east toward central 
Tibet, the most challenging phase of my 
journey. Here was an area totally devoid of 
root roads or trails for hundreds of miles 

Along with the challenge 
tame beauty, Before long 
we reached a river, A hun- 
dred wild Tibeton asses 
were standing on the far 
hank, The reflection of the 
sun on the water dappled 
their wunderbellies. Thev 
were the links of a golden 
chain, suspended beneath 
the breasts of mountains, As 
Yarbo and | approached, 
the chain fragmented. The 
links suddenly went wild 
and danced away, disap- 
pearing between folds of soft 
velvet pasture 

After some days Yarbo 
turned back, entrusting me 
to another volunteer guide, 
who in turn passed me to an- 
other, and soon. The journey was a blend of 
fatigue and fascination. Finally I reached 
Yagra, the last village before the forbidding 
Gangdise Range, the great snow-clad barri- 
er across the route to Paryang 

My arrival in Yagra was timely. Nomads 
from all directions had ridden or walked 
to the isolated village for the vearly region- 
al horse-racing festival. Nomad riders on 


days 


wendy Land: A Jourtey Through Tibet 


deceptively scraggly mounts competed for 
three days, drank for three days, danced and 
laughed for three days. Nearly always they 
welcomed my involvement. 

But some activities, such as gambling, 
seemed strictly for men. I found that out the 
hard way. Ever curious, I stumbled into a 
large tent pitched on the outskirts of the vil- 
lage. I stepped forward to introduce myself 
to the circle of men hunched in one corner 
over a mah-jongg board. Empty Chinese 
liquor bottles lay on the ground. Cigarette 
butts. Money. And no women in sight 

Suddenly a Khampa, one of the huge 
tribesmenot eastern Tibet, rose from the cir 
cle and drew his swerd, his face tense with 
anger. His lips parted in a chilling scream 
that jolted me into action. | turned, ran— 
and tripped on the dirt floor of the tent, 

In an instant the Khampa's sword swept 
down, seemingly aimed directly at mis 
throat. The blade sliced the air and came 
to rest an inch from my jugular vein. It all 
happened ina spht second, but it seemed an 
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TUCKED IN ASHEEPSEIN COCOON, a nomad 
girl sleeps beside dried yak meat. [ never 
Reord a nomad child cv. Wrapped in 
extended ‘families, they receive constant 
attention and loveA kiss for grandmother 
retums her affection (facing page). I felt it 
too. Tibetans know the beauty of giving, 
they shore whatever they have 
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eternity before the Kharmpa’s companions 
came to their senses and pulled him away. ! 
lay on the ground a while longer, stiff as a 
corpse with tear, 

Friends who have spent many years in 
Tibet later insisted that the Khampa was 
only trying to frighten me, not kill me, Ul 


hac died, they pointed out, the Chinese 
probably would have hunted him down and 
executed him outright. But I saw the look of 
hatred in the man’s drunken face, and what- 
ever his intention may have been, he came 
within an inch of killing me 

By contrast to the episode at Yarra, 
Tibetans everywhere did all they could to 
help me. They have to be the most generous 
people an earth, Whatever they have, they 
will share. It doesn't matter who you are; 
lt doesn't even matter if they have next to 
nothing. Half of next to nothing isn’t very 
much, but it's yours. 
fire.’ 





FTER THE FESTIVAL at Yarra a Saci- 
ever, bulbous-nosed old nomad 
named Norbor reluctantly agreed 
, » to guide me as far as his camp in 
the fsothills of the Gangdise Range. Sport- 
ing a well-worn sheepskin bonnet, a ctuia, 
or jacket, lined on the outside with black 
corduroy, and knee-high felt boots, Norbor 
looked exactly like a performing bear from 4 
Moscow circus, | adored him instantly 

As we approached the Gangdise Range, 
light snowfalls became blizzards, food and 
fuel dwindled, and putting one foot m front 
of the other was a constant effort 

Beyond Yagra, Norbor and | joined up 
with other nomads journeying eastward, 
and as we neared the high country, we num- 
bered six men, 17 horses, 24 yaks, one wom- 
an, and a dog. One afternoon [watched in 
awe a5 my companions negotiated a deep, 
fast-flowing river. Each man simply leapt 
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astride a yak as the animal started across 
and was thus ferried to the opposite bank 
without a splash of water on his clothing. 

[ took a running leap at the last beast in 
line—and scored a clean miss. My friends 
collansect in lauchter on the other bank, but 
I failed to find my situation amusing. I 
stripped off my soaked shoes, socks, over- 
alls, and long johns, and wobbled, petrified, 


through the river, instinctively choosing the 


deepest section. 

Our party suddenly dwindled. Norbor 
finally turned back for home, and two of 
our nomads camped by the river that we had 
just crossed. The other three—Nameval, 
(aarma, and Lobsang—anel | hit the snow 
line at 12,000 feet with a dozen vaks. We 
started climbing. 

It was physically exhausting to walk and 
breathe at the same time. At 18,000 feet I 
was beginning to think Sir Edmund Hillary 
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EUPHORIA REPLACED EVERY PAIN os 
suides Gyardup and Chumba and I 
neared the dry brown plains of southern 
Tibet. After ten horrowing days in the 
Gangdise Range my face wos o mask of 
bloody sores cut by blirrarcds; three fir- 
gers had been mangled in a foll froma 
horse. Even now our direction was uncer 
toin—we had burned my map for fuel 


was nothing short of a god. It took me four 
hours to reach the top of the 19,500-foot 
pass. The others were already there and lay 
as still as dirty laundry strewn across the 
carpet of snow, gazing into wnrelieved 
whiteness 

I couldn't believe my eves. Instead of a 
downward slope leading toward Parvang, 
there was simply more snow. The top of the 
pass Was nothing more than a white crater 
encircled by broader snow plains, and still 
higher peaks. 

My heart sank. The sun sank. Unper- 
turbec, the yaks stood calmiy—as solid and 
proud as stone Mycenaean gate lions. 

For the next three days we walked blindly 
through a relentless blizzard. The skin on 
my cheeks blistered, (rove, and cracked 
open. My eves were bloodshot from the nee- 
dling snowflakes, and my lip-split in several 
places from windburn. On the third day we 
came to the remnants of a recently aban- 
doned hreplace. Hope! Salvation! We must 
he nearing civilization. Garma bent down in 
the ashes and sifted out a strip of gym- 
shoe fabric. It was part of a boot he had 
repaired two days earlier, We had walked in 
a complete circle. We made camp that night 
in silence 


-RILLIANT SUNSHINE Shocked me 
awake the next morning, and with 
| itmy companions found the correct 
route. Three hours later we were 
actually descrnding. Ahbtad and below lay 
fn enormous Valley, patchworked with 
snow and flocks of sheep. By nightfall we 
reached the shepherds’ camp, and I bedded 
down in one of the tents: 

The following night Lawoke in a sweat. I 
couldn’tseeathing, and myeveballs were on 
fire. Snow blindness! Oh my God. [ had 
tried to prevent it aa my guides had by knot- 
ting my two short braids across the bridge 
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of my nose to reduce the sun's glare, but it 
hadn't worked. 

The pain was excruciating. Suddenly | 
felt prickling sensations around my midsec- 
tion. | touched the area, and the skin on my 
rib cage felt like a page of Braille. Great. 
Faritastic, Fleas! Fleas-and snow blinciness. 
{ scratched and cried until the stirring 
sounds of my host family indicated the 
dawning of a new day 

Someone asked me what was wrong. 
“Nea-rang nig min-du, Mig-chu mang-po 
mang-po—l haven't got any eyes, Many, 
many tears,” Tanswered 

Someone pressed a cup of hot teainto my 
hands. I took a sip.and felt an errant sheep 
dropping floating on the surface. All the to- 
mance of being a Tibetan nomad suddenly 
vanished from my mind. 

The tears fellin torrents down my cracked 
and bleeding cheeks. Putting up with run- 
away donkeys, blisters, dog bites, stitches, 
freezing nights, lonely days, dynamite 
blasts, sword-wielding macdmen, blizzards, 
and frostbite was one thing. But fleas and 
snow blindness were the absolute end. 

For 36 hours I suffered. And not, I regret, 
always in silence. Finally my sight began to 
return, though the fleas remained perma- 
nent companions, 


[HE SHEEPHERDERS took over from 
Garma, Namgyal, and Lobsang. | 
said good-bve to my three compan- 
=» ions of the high mountains and set 
off with two of the herders toward Paryang. 
After a day and a half, through strained, 
bloodshot eves, I glimpsed the great south- 
ern valley route to Paryang. To this day the 
vista remains the most spectacular in my 
memory. 1 wasalive—not quite at the end of 
my long journey, but over the worst of it, 
Today what | most vividly recall of Par- 
vang are the many Tibetans who helped me 
get there. They suffered with me every inch 
of the way, never a tear shed in anguish or 
reproach, never a word uttered in anger. 
Their hands were always outstretched to 
help me, but never for reward or payment of 
any kind. All Lcould doin return was honor 
their faith in me—goon, and reach the holy 
city of Lhasa. 
1 broke the last half of my journey inte 
five sections: three days to the town of 
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A LITTLE WORK and a lot of play heep 
young boys entertatned during the late 
October barley harvest ona commune 
near Lhaze. Twos giddy too; [ hod just 
seen my first tree in months. It didn't 
have any leaves, but J wanted to hug 1. 


Zhongba; five more to Saga; seven or so 
from Saga to Lhaze; four or five days from 
Lhaze to Xigaze. From there Lhasa was 
only ten davs away, The entire route lay 
along the southern roadway that winds 
across central Tibet- 

From Saga onward the unpaved road is 
meticulously maintained by an army of hos- 
pitable and rural—as distinct from nomadic 
—Tibetans with their antiquated machin- 
ery. Aroad grader in these parts is along bar 
of metal pulled by a mule, Bulldozers are 
unheard of; the road gangs use spades. 


P usT BEFORE the town of Lhazel came to 
a lake and stopped for a time, The dis- 
tant purple-tinged mountains and the 
white cottor-candy clouds floating 
above them were reflected in the lake's 


‘mirror-smooth surface. 1 strolled around a 


bend in the embankment and surprised sey- 
eral hundred water geese and ducks, bob- 
bing up and down like floating lilies on the 
gentle ebb of the vast pond, Asone, the birds 
took off in fright—a thunderous cloud of 
flapping wings, a cyclone of sound and ener- 
gv. They circled a few feet above the lake, 
then landed again. The geese quacked and 
squawked to one another, readjusting their 
feathers in a noisy flutter as they glided 
effortlessly across the rippling water. 

Suddenly | was in alarge opulent room at 
a harborside cocktail party. Snippets of con- 
versation echoed in the goslings’ merry chat- 
ter, The faint chime of the wind sounded like 
champagne glasses endlessly touched in 
toasting. Water-bird feathers ruffled like 
the fur coatsof rich widows. The silver flash 
of huge diamond rings caught my eye—sun- 
light fragmenting into a thousand jewels 
across the water's skin. 

At that moment, I knew I loved Tibet 
more than anything:in the whole universe. 

lt wasaday forsplendor, for rare and sim- 
ple gifts. Just hours after leaving the lake, T 
reached a farming commune and stopped in 
my tracks. Before me there was a tree! It 
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RED MEANS GO for Stanford 
University psychologist Stephen 
LaBerge, proponent of “liactd 
dreaming,” in which dreamers 
are aware that they dream. Sen- 
sors detect eye movements thet 
accompany vivid dreams and 
trigger a pulsing red light that, 
LaBerge believes, con suffuse a 
subject's dream and remind him 
that he is dreaming. 
Mainstream sleep and dream 
researchers, while awaiting 
final data from the experiments, 
remain seeptical of the contro- 
versial technique. Meanwhile, 
they focus on diverse aspects of 
sleep, from dreams to the more 
than 50 distinct disorders that 
result in-sleepless nights and 
sleepy days for millions of 
people. Citcadian-rhythms 
experts ecplore the clocks that 
regulate our lives, And the 
researchers still haven't come up 
with on answer to the ope-old 
question: Why do we sleep’? 


What Is This Thing Called 


leep? 


By MICHAEL E. LONG 
Photographs by LOUIE PSIHOYOS 
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HE CROWD ROARED «as running back 
Donald Dorff, age 67, took the pitch fram: 
his quarterback and accelerated smoothly 
across the artificial turf. As Dorff braked 
and pivoted to cut back overtackle, a huge 
defensive lineman loomed in his path. 
One hundred twenty pounds of pluck, 
Dorff did not hesitate. But fet the retired 

urocery me rchandiser from Golden Valley, Minnesota, tell it: 

“There was a 280-pound tackle waiting for me, so I decided to 
give him my shoulder, When [ came to, | was on the floor in my 
bedroom. Thad smashed into the dresser and knocked everv- 
thing off it and broke the mirror and just made one heck of a 
mess, It was 1:30 a.m." 

Tt was not the first time Dorft had acted out one of hisdreams, 
but it was so dangerously dramatic that he visited the sleep dis- 
orders center at Hennepin County Medical Center in Minne- 
apolis. Director Mark W. Mahowald and staff psychiatrist 
Carlos H, Schenck monitored Dorff's sleep and dreams with 
mounting disbelief. During that phase of sleepin which dreams 
are most vivid, neurons in the brain stem disconnect much of 
our muscular apparatus so that we are effectively paralyzed. 
Somehow Dorff was bypassing this system seemingly designed 
by a benevolent nature to prevent such outbursts as his. 

Over the next five years Drs. Mahowald and Schenck and 
staff identified 35 other men and one woman who, though typi- 
cally mild mannered by day, became violent dreamers at night. 
The men pummeled their wives, smashed windows, punched 
holes in walis, and through it all displayed remarkable strength 
and agility. More than one wife observed her reclining mate 
vault explosively onto the floor. “I've seen my hushand just fly 
up into the air," said the wife of a 77-vear-old minister. 

Former real estate salesman Mel Abel, 73, tied himself to his 
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bed with his belt for protection 
in such dream adventures as breaking the 
neck of a wounded deer—only to wake upto 
find his frightened wife in the crook of his 
arm, Butlkealithe others, Abel found relief 
from torment with clonazepam, a drug that 
suppresses the violent behavior 

Though the reason for the malady, ancl 
why tt afflicts older men primarily, is still 
unknown, the Hennepin team has shown 
the wry to relief for sufferers in Minnesota 
and in other areas where the disorcler is be- 
ing ciagnoased. In doing so, they jom the 
ranks of a small army of dedicated research 
ers Who are achieving new insights into one 
of DUT speties most ancient rituals, our 
nightly rendezvous with sleep 

They are saving amazin 

We are abusing 


g things 
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FLECTRONIC SENTRIES suiord against 
Sudden infant death syndrome (S105), 
Imysterious phenomenon that strikes 
mostly during sleep. In the Linited States 
STDS vw thy 


me month lo one pear of age 


leading cause of death from 
Electrodes 
beneath the pujdrnas of a seven-month 

died of SIDS 


a hoote monitor that detects 


old (above) whose brother 
feo to 
obnormolities in pulse or respiration. At 
etts General Hospital in Bos- 
fun, a most OF LEC CLONLS are cr 1ched oan 


Mussauchius 


infant victim (opposite) of severe apned, 


the intermittent céssofion o f breath it 


W hile 
asleep, be would often untie it to participate 


rhythms pinpoint shift work and long 
working hours as villains that cause dimin 
ished performance, nagging ailments, and 
sleeping on the job. Sleep abuse may be the 
hidden trigger of industrial accidents that 
occur with suspicious {requency at night 

* Clocks deep in our brains sound taps and 
reveille and also conduct the daily 
af our bodily rhythms. Staring at 
lights resets the hanes of 
may help the elderly 


orchestra 
bright 
our clocks and 
deep better as well 
as ease the wrenching effects of jet lag and 
shift work 
« There is a mysterious kinship between 
sleep and mental illness. Sleep deprivation 
eases depression, butit can also spur mania 
Researchers are trying to find out why 
« Sudden infant death syndrome (SIDS), 
an ailment of unknown cause that nearly 
always strikes during sleep, remains one of 
the major killers of infants 
/ » The most frequent patrons 
of our sleep clinics are those 
who sleep too much 
Dreams: (1) revealour ht ct- 
den thoughts and lensionsr 
(2) manifest the random 
firings of newrons? (3) clear 
our brains of useless materi 
al? Each theory claims ad- 
herents 
* A California psychologist 
Savs he 
dreams to make them endl 
the way he -wants. 
e When you are yearning [or 
YOUr morming or afternoon 
tea, coffee, Or exercise, you 
might be better off taking a 
bret nap 
* How long we sleep ap 
# related to how long we will live, 
as well as to incidence of heart disease. He- 
tween 7 and 7.9 hours of slumber correlates 
with best longevity. Short sleepers have 
more angina pectoris, or heart pains: lone 
sleepers more tyocarcdial infarctions, or 
heart attacks, This does not mean that siecp 
of itself causes these conditions, Neverthe- 
death, particularly death, 
prowls the early morning hours 
Can we change our sleep hs 
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less. sucicen 


abits? Veteran 
sleep researcher Dr. Wilse B. Webb of the 


University of Florida answers: “IT spent five 
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aclentists who thought about sleep at all 
were likely to agree with the renowned Rus- 
sian physiologist [van Paviov, who held that 
the brain sort of tuned down curing sleep, 
Then Dr, Nathaniel Kleitman, a professor 
of physiology at the University of Chicago 
and the father of modern sleep research, 
asked Eugene Aserinsky, a graduate stu- 
dent, toinvestigute the relationship between 
eve movements and sleep. 

A‘ a first subject, Aserinsky installed his 
eight-year-old son, Armond, in a room bor- 
rowed from the physiology department, 
then hooked him up to an antique brain- 
wave recording machine rescued from the 
basement. Electrodes taped near Armond's 
eves transmitted their movements to the 
machine, which reposed on a table beneath 
“a terrible light"—as Aserinsky will never 
forget—"in the shape of a gargoyle with a 
horrific face and bight eves,” 

For two years Asérinsky made his pains- 
taking observations. “The twitchings had 


A TH REE-MONTH-OLD infant spends about 
40) percent of a 14-hour steep budget 

in REM. An adult sleeps about 7.5 hours, 
with 20 percent of that in REM, In the 
7G, total sleep me hos decreased 

to about sic fowirs, but the 

proportion of REM stays 

at about 20 percent. 


FART HE ET Gin Mey rr 





i = i 
’ : / 
pees tees ON 

ae fi ten inn a =. 
| j ro 4 


‘ & » 
I _ 


been noted before,” he savs, “but nobody 
stayed up all night and recorded them objec- 
tively. Armond’s eyes moved as if he was 
looking around, a: if he was awake.” What 
really surprised Aserinsky was reguiarity, 
“Suddenly there were movements; they 
would disappear fora time, then reappear.” 

The discovery swept aside Pavioy’s the- 
ory by demonstrating forevermore that the 
so-called sleeping brain was charged with 
activity. Pursuing the study of the eve move- 
ments with the EEG brain-wave machine, 
Kleitman and William C, Dement, a medi- 
cal student, delineated the architecture of 
sleep. The proverbial “good night's sicep,” 
they found, actually consists of two sleeps: 
rapid eye movement, or REM, sleep, a 
name both Dement and Aserinsky claim to 
have coined, and non-REM, 

Our nightly repose begins with about 90 
minutes of non-KREM, during which our 
brain waves gradually lengthen through 
four distinct (Continued on page 802) 
















ONNOISSEURS OF SLEEP 
doitto a turn; “ccord- 
ing to Dr. J. Allan 

Hobson, professor of psychia- 
try at the Harvard Medical 
School. “Some people think 
they don't move at all,” says 
Hobson. “They swear to you 
that they go to ted and never 
change position. Not truce. My 
studies show that every bods 
makes at least & to 12 major 
posture shifts a night, 
Intomniacs may double or 
triple that,” 

Anight's sleep consists of 
four Or five cycles, each of 
which progresses through sev- 
etal stuges. (See pages 797-99 
for an analysis ot the cycles: | 


“Two shifts per cycle is opti 


mal,” Dr. Hobson says. “One 
shift typically enids stage four, 
and the other concludes the — 

succediding REM phase.” 

To make his point, Hobson 
collaborated with Ted Spagna 
in photographing filmmaker 
Allen Moore approximately 
every four minutes during the 
night with an gotoemuntic 


Comera. A six-watt night-light 
provided illumination ina 
room at the Harvard sleep 
laboratory. . 

The photographic record 
shows that in four sleep cycles 
Moore shifted nine times, one 
more thin an ideal score. 
“He's really an enviable 
sleeper, sa¥s Hobson. 

Tow many movements ton- 
stitute “tossing and turning” 
and make for poor sleep, but 
too few shifts-—sleeping like o 
log—may be worse, 

*Aleohol reduces REM sleep 
ant inhibits movement,” says 
Hobson. “Drink vourself into a 
stupor and vou risk Saturday 
night paralysis.” You can killa 
nerve in one night just by lying 
on it—for example, the radial 
nerve in the upper arm.” 

At midnight Moore (right) 
élins into bed. Scalp electroties 
record his brain waves in an 
electroencephalogram, or 
EEG, represented in'abbrevi- 
ated form by the top hoarizon- 
tal ine. Electrodes taped near 
his eves record his eve move- 





ments ingn FOG, or electro- 
oculogram, the bottom line. 

After settling in, Moore 
turns from his back te his 
stomach, causing the heavy 
vertical lines that record a 
miijor posture shift, and begins 
his quest for sleep, 





Upon woking al acm., Moore 
vile on Le edge af bie bed and 
transcrifes a. drram, prebadly 
from the REM period from 
wich he awike Sf's 0 fairly 
draightforward dream, arcord- 
ing to Dr, Hobson, Expert inier 
prefers should figure it ont by 
the end of the second paragraph. 

Ata banquet Moore observes 
itn “intriguing strgnger” aatd 
monenwvers to mee! her, but the 
scene mddenty shifty ay a& main. 
tenance cme appear wilh “lots 
Of pipes” Lo nepair ceiling 
sprrekiers. 

fe continues: “One large pipe 


es 


wirnow openual one end, and f 
thought, ‘Ta there no water tn 
this system? Suddenty haii 
heen to fall coeryuiere. ... 
The sprinkler sustem hod burst. 


“Everyone ron for cover an the 


room twas thick with Aatlitones 

"?! found shelter in a locker- 
room ind realized f had only 
weet bine jars on, Caey were 
iuraed. On the floor! naticnd 
aly creer woincoal and my yvel- 
low morn fad, neither of which] 
had been wraring 

"J now desperufely needed fo 
wringate bit could find no frre 
joifel in, this room, AQ werr oc- 


rupied. / went to the shower and 
began to reliewe myself there 
Tie drainin (he shower wa 
noe like a dbowl, and f filled i 
very fost, When held myself as i 
drained, anid then filled i 
apaee. Ft 

Dr, Hobson comments: 
“Weortny wet jeans, fore 1 
seeing fps, cporinkieys, water, 
ahaflstorm, his discarded ram 
Aofand roincoal. With only ome 
of these water timiages, if might 
be areoch, But by the tome te's 
Atmtched, you'd Aine to be really 
hurdheaded natto believe tia 
there was rome relalionsarp 
between the content af the 
dream ad wringtion, The 
dream speaks directiv to beta 
need fo wrinale.” 





F i 
FIRST CYCLE: Moore seifles right 
in but gets stuck af siage bro. He 
rolte ower af 12-20 fo make another 
try. and in 13 minutes & purring 


awey in stage fowr. Moore rolls over 


at 12-50 0a brie! moment of wake- 








a 
finesse. His changing brain waves 
heraid the approach of REM. 

Tie Firat REM period begins af 
1:17 bul, typically, shows only a 
few eye moremnenis. A major pos 


ture shift at 1:24 signals the ond of 

















REM, which is followed by another 
bref arousal, 

Tho first cycle spans 84 minutes, 
including eight minutes of REM, 


: Fd 
SECOND CYCLE: This cycle 's stage 
four i nonmady shorter and bess in 
the stage by rolling onto Ms back 
between (48 and 2:02. 











The agged Gnes in the bation 
chaacel indicate eye movenenti 
of Moore's second AEM period, 
witch fenminates with a posture 
SAAT in the 2-32 frame to begin [he 
third cycle. 


THIAD CYCLE: From 2:40 fo 2:59 
Moore shows very Nght seep with 
twitching that indicates poor and 
frgqanented steep. There tre colle 
over and proceeds to stage four, 
which begins af 3:26, The vertical 
bar between 3:47 and 3:45 9 not 
accompanied by a major posture 


shift. However, Moore adjusts his 
bed sheets an stage four 
herein ates. 

Eye movements become siron- 
ger during Moore's third REM po- 
riod, from 4:08 fo 4:27, eapeciatly 


Af4: 1S. With @ posture shift Moore 


begins his fourth cyele. 


FOURTH CYCLE: From 4:30 fo 4:42, 
Moore's EEG shows the charac- 
teristic spindles of stage fro. 

The fest REM period, from 5:27 to 
5:50, shows a classic sequence of 
energetic epe movements. Moore 





PAWAKE 


wales ad by 5:58 Aas left the bed fio 
urinate, Aotorning, he records a dream. 
With wlne posture shifts in four cpeles, 


Moore 4 refed a sold sleeper. He 


ompenrenced 724 minutes of non-AEM 


and 56 minutes of REM 


LER pad: CoaTer 









A fat fow-voltage brain wave 
characterizes wakbeluiness. 
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ica/p recerd brain waves In an 
aleciroencephalogram, or EEG, 
Other elecirodes near the eyes 
Sefect bursis of eye morements in 
en efectroocujogram (FOG), In an 
etctomyogram (EMG, not shown 
here), chin electrodes record the 
mimchd poralyols, or atonia, that 
accompanies AEM sleep. 


in stage one, o transitional phase 
botwoen wakefulness and slum- 
ber, (hougits wander and 
droamiets ntay occur. Stage hwo, 
the fireet phese of unequivocal 
slumber, ia marked by jagged 
epiniies in the EEG. 


Stages three and four are charac- 


fortzed by detta waves of high am- 
plitude, Hear rate and blood 
pressure roach their lowest points 
during stage four, Aospiratory rate 
hae decreased, pupils have con- 
stricted, and blood flow fo the 


Brain is reduced. 


The EEG patiem of AEM sieep re- 


gemiles that of wakefulness, hint- 


ing af the phyaiological turmoil 
taking face. During REM, heart 
fale, blood pressure, and breath- 
ing become irregular. Though 
Miracles may hedich, fre aeeper is 
for all practical purposes pare- 
ivred. Cerebral blood flow in- 


creases and thermoregulation is 
ce pended as sweating and ahiv- 
onng cease. Men experience 
erections, women clitoral on- 
gorgement aad. some evidence 
shows, increased vioring comfrac- 
Hons, The fonction of these 
changes remains unkown. 
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rhe last REM period of the peare 
le fhe fagiest eye mevements 
iid may be [he period fram wich 
jroama are bes! remembered. 
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Everyore dreams throughoul the 
Hight, bul we ronreimber our 
dreams to varying degrees or per: 
haps not af all, REM periods pro- 
vide vivid and bizarre imagery that 
tan include color and sound. 


The mental activity of non-FEM 
periods fends fo be fhought-ike 
and straightforward, though full 
blown visual dreams can oecur, 
Some lcd dreamers report not 
ony (thal fhey are aware (hoy are 


dreaming but also that they can in- 


fervene in thelr dreama to intl 
ence the ooicome. 








HE MASK OF SLEEP 
LOWETS fi omplex 3, 
bem of pis slolocical 
changes dictated by the ¢ 
anc flow of REM and non 
REM sleep. The synopsis 1 
sented here is idealized, arc 
nol wll sleep specialists would 
agree WIth all cletails 
We enter slumber in stares 
definer| by telitule changes in 
our brain wives, indicated by 
‘the green stepped lines at pleft 
The compact brain waves of 
mertness gradually lenethen as 
we drift into non-REM sleep 
In Sia pe lour, the bran waves 


exhibit their maximum ampli- 


tude, suggesting that this may 
be the most rectful sles 
Stage four usually terminates 
witha posture shift, according 
to some studies. The braun 
Wives now reverse their course 
fs tf the le She per eeatat ‘or the 
first REM period of the night 
Non-REM slee pis punctu 


) ated by increasingly longer 


REM periods within 90 
ominute cycles throughout the 
hight. Stage four sleep is lim- 


ied to two or three episodes 


Sleepers Awakened trom 


| REM Shee |! Olten re pert wivid 


‘bizarre dreams, indicated here 
toy rev! afirl veliour clots a hates 


f 
4 

™ 
+: 

- 


awakened from non-REM 


‘sleep are more likely to report 
Ahougchtlike mentation, inei- 
tated by muted dots, thoug! 


Saistinl| extravaganzras tan ocr 


in bon-RE, w1 perids 
Slow, rolling eve move 


me nis characterize the ¢ nim 


“inte sleep. In contrast, REM 
: periods a: are defined by darting 


Dmovements whose function 15 


Snot vet understood 


According to ane theory, 
eo-called REM-on neurons in 
‘the brain stem generate REM 
sleep Another thiceon pont: tn 
Reurons in the basal lorebrain 
eas one of the generators of 


 hon-REM sleep 
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A RELLIN GN: AL DDASA seems fy 
cost a sleepless eve at a sleeping 
monk in Wot Pro Non Chgksn 


Sine Burt, Thatlonad. At this 


up-countiry temple, for from the 


fimious wats of Rangkok, foreign 
Visttors are a rority, and monks 
feel free to stretch out on a bench. 

A bed can be of fuscury in 
teeming Bombay (left), where 
people sleep on mots by ot puttes 
dnd wrap themselves from ised 
fo-foe inarn attempt to dissuade 
Toro ine mobs, 

Soriving to build a better 
nattress, Sealy eneiieers i 
Chicago fitted DataMan (below), 
adimoadified automotilse-testing 
dummy, with pressure ond 
noah sere 

Bench, strect, or Gocwry 
fmittress, when the need to 
flee overwhelnis, just about 


Unytiing serves, 
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stumes, With 
four the deepest sle i Then the first 
enisode of the night begins. An ob 
[nat Our @ves are 
our central 
display al 

Frederick 
Wem La] 


Sinte of 


SLAEe 
REM 


SHIVCE moving 


SS OT ls 
while our boclies are not, But 
svstem 1 pulling on 
that Lr 
STVder of the National Institute of 
Health (NIMH termed tt a “third 
earthly istinet from both non 
RE birt gheruiness 

j sleep 
tainty or po 


inten: 
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observed Snvider, “The heart's rhvthm now 
[Needs or sows Unacs ountahiv: and | | 
pressure climbs ragged heights or plunges 


(ne ofrean 

than the 
CHeroreement 
REM 


through Lr ecictable descents 
betrays inner excitement still more 
rest, since penile 
almost regularh 
intervals 

The sam 


lor chtoral 
accompanies thes 


takes See Fon 


. Metale 
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vital functions throughout the boc 












































Make less 
Spontaneous firing 
Is: In many Drain regions 1 m- 
King.” 

brain 
ft chou DIES 


bul more 


the kicdnevs 
i oncentrated LIF Le 


olism rises, 





of nerve ce 
creased bevond the level of wa 

The flow of bh 

nowt 40) percent 
Gin léan eous with the 
mult, the brain CX DCriCnces Wivicl ¢Clresams 
involv ne moan and 
commands to run, kick, or 


‘fore Mu 


oo to OUT Increase. 
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Leeanh 1 hest Are 


CUPS COP 
countermanded be ccles can trans- 
paralyzed 
aorcder of Our 
id Dortf. After 
and dritt back 


Ti peo 


lute them into action We ore 
Unless we experience the 
nocturnal tootball hero Dona 
? Tne We snr 
into non-REM sheep in 
throughout the z 

Sovder believed that this intense activil' 

a sentine! function during the 

of evolution, priming thi eis 
As Dr. Thomas A. Wehr, director of 
| NIMH, observes: 


ar Vou were out of 





acyele that 





Servet t OuUree 


lid i wl 113 Fes 
danger 
clinical psvchobiolog, 
“One visit from a lion, 


Vationea! Cri hip revraftre My ci rider J Gls ; 


Resetting 


M PASURING LIGHT fram 
| fluerescent lamps, Dr 
Charles A. Creisler (left), agsa 
cuife professor of medicine at 
the Harvard Medical School, 
reenacts his breakthrough ex 
periment with Dorothy Martin, 
whose body rhythins were Sv 
hours out of phose with her Bos- 
foanenvironment. By positioning 
Miss Martin in front of lights 
mimicking anise or sunset, 
Creisler reset her circadian 
pacemaker 

Creiter later cured an acute 
cose of rhythm displacement, 
commoniv denwn as jet fog, that 
afficted author Michael E 
Long (right). Wearing welder’s 
gogeies to screen our sunlight, 
Long flew from Tokyo to Boston, 
where he wos quarantined «at 
Brigham and Women's Hospital 
from suntight and all references 
to time. Three dave of light 
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ON LONG'S LAST DAY bn fap, 
fie Gey fennperitune Arts tts 
LOW GO wearily nornine A 
inl tts: peak in the ewening B, 
adifference of about 1.5 derrecs 
FP. During.a flight across }] time 
rones, (Mis normal porters is 
reversed. On arrevdl in Keaton 
C. his temperature approaches 
i apex, provepting alertness; 
the local time te midnight 
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“BODY 
TEMPERATURE 


i ABA. 
Low POINT 


al ah = He fi i = Fie aa? cy] ii me 


the be dy clock 





ance <uree 

Cuatments shifted Long's 
rivihims ten ond a hath howrs, a 
process that would otherwise 
take about ten days, 

Creisler’s breakthrough could 
amprove sleep for the elderly and 
rotating-shitt workers. It could 


even banikh winters blaks 





SEPT. 27 
DEPART 


After a day's 
undergoes three sessions of sev- 
eral hours’ exposure to bright 
light D, interspersed with 
rpisodes of darkness and aleep. 

Gradually, his temperature 
curve comes into phise with the 
doy-night evele. After the third 
Season, the temperdtire trough 
occurs in early morning E. The 
amplitude of the temperature 
cycle grodually expands fo tts 
normal limits. Long leaves the 
hospital P completely in tune 
with his surroundings 


fvituation, Long 


RAS 








ODAL a "While other theones bold 
that REM sleen facilitates learning or belps 


hi ural [i rwork Or ani 


Ihe gene 


establish the growing 
infant, the riddle of REM remains 
Dr. Gill Dement, who 


wenton to became 


one of the leading figures in sleep research 
Praia 
rived of REM sle ep), a6 bound Occurs: thes 
make it up later. If you are not getting your 
share of both REM and non-REM and are 
lee linge sleey vy, Dement savs, you are a men- 
UMUiAted 2 
sleep debt are dangerous on the highway 
the sky 


s because an attack ol uncon- 


demonstrated uy Then poopie afe cit- 


ace. “People who have as FEC 


dangerous in dangerous wherever 
Birt 


trollahble Shit pHNGSS is ils unprerdi tal de is cif 


they Gre 
E i | oUF 5 = rr 
earthquake and may te justas oevastiting. 


Indeed, Dement and other experts feel 


CPAINKING CAP adorned 
with electrodes menses 
the effect of faheue on 
brain activity at REG 
Systems Laboratory mi 
San Francisco, Over four 
devs, Air Force teat pilots 
Heme noombers flashed 
On dg screen af «ix-secornal 
Inteniis, depressing a 
pressure price if @ turn 
herdid not duplicate the 
one stionan J? seconds 
earlier, Computer praph 
ics (night) depict the oc 
cornice of certain brain 
woves during Hie fire 
hours (top), betwee 

ind 4 hours (riddic), 
and between !0 and 

16 bowers (botten) 
Researchers found that! 
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Jeepiness may bea specter behind the nu 
clear disasters at (nernobyl in the Soviet 
Union and Three Mile Island in the Unite: 
These and other industrial accidents 
euch as the was leak at Bhopal, India, took 


nlace during the early morning hours, when 
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1d the amount we steep are determined pri- 
marily by the waking activity that precedes 
them, Dr. Charles A, Cveisler. associste 
professor of medicine at the Harvard Medi 
cal School, overturned this assumption bi 
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ermines when and how long we will sleep 
Cmne ol the most significant findings of sleep 
research, this explains the difficulties expe- 
rnenced by those who toil through the mhigtit 
~ Lhe worst time is the body's temperature 
irough in the latter part of the night,’ 
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sO it must have seeméd to the control- 
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The engineers, fhe found 
“sleepy group ¢ 
associated’ with 
nodding off. all of the alee Dies doze oOurinz 
the trip, but only four admitted it 
nem careéned through warning signals, for 
all practical purposes Lkerstedt’s 
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Lock and 
work schedule clash, per pie an dnftin and 
out of so-called microsleeps without being 
aware of them 

such assaults on beh 
an estimated 60 million 
Ur. Martin. Moore-E.de, associate profes- 
coral physiology at Harvard and acircadian 
rhythms specialist 


atthict 


shiit Workers, 


rhvihme 


Moore-Ede has worked 
Intiiding 
utilities that operate nuclear power plants, 


helping to revamp schedules and train per- 


with 36 companies WOT wicket 


sonnel to stay awake, “Most managers are 
not aware that as many as 80 percent of 
their workers dding off on the nighi 
shift,” he saves 

The typical shift worker rotates from the 
lay shift to the night and then to the evening 
snitt. Dhis routine is like working 
Denyer, a week In Paris; 
Put alone 
mabe 
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sleepiness is a real—if seldom discussed— 
issue. Moore-Ede describes the wear and 
tear to the circadian rhythms of crews wha 
fly day and night across multiple time zones: 
“They sleep about two hours less than usual 
on trips, so they're sleep deprived, and they 
operate at all hours in the cramped, monoto- 
nous, dark environment of the cockpit.’ 

He told me of a jetliner on final approach 
to Chicago’s ("Hare Airport that veered 
toward the American Airlines terminal 
building instead of the runway; “Despite be- 
ing warned by the other crew members, the 
copilot was in a zombie state—No prob- 
lem," he said. The captain took control.” 

The management of another airline later 
approached Moore-Ede, intent on address- 
ing pilot fatigue. Moore-Ede's first pnority 
isto revise crew scheduling, which he sayvsis 
“iotally random and erratic. Billions of dol- 
lars are spent optimizing equipment,” he 


me... 
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FATIGUE IS THE ENEMY in aU, 
study that weed wrist monitors to record 
levels of activity during 14 days of 
muneuvers in order to deterntine which 


S. Arty 


nersonriel were most likely to suffer from 
sleep deprivation. At MIT an artificial 
gravity sleeper rotates with the head at 

the pivert point. Such a device may help 
astronauts ward off the detrimental effects 
of weightlessness in-spoce as they sleep. 
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éavs, “but we have an under-investment in 
the most complex piece of machinery in the 
airplane, the brain of the pilot." 

With the airlines’ cooperation Dr. RK. Cur- 
tis Graeber and other circacian-rhvthms 
experts at NASA have ridden shotgun on 
nearly a thousand international and domes- 
tic flights to monitor pilot rhythms and tol- 
erance of jet lag. Graeber noticed during 
one flight that the chief flight attendant 
kept coming into the cockpit and finally 
asked her why. “I want to make sure they're 
awake,” she said. 


ELP 18 ON THE WAY, thanks to a 
discovery announced only re- 
cently by Dr. Charles Czeisler, 
the young Harvard researcher 
whe showed how body temperature influ- 
ences slecp, Czeisler demonstrated that by 
using bright light he can shift.a person's cir- 
cadian rhythms dramatically, resetting the 
boy clock to whatever time he chooses, His 
discovery traces back to an inquisitive 
French astronomer who showed that plants 
have theirown clocks 

Working probably with a mimosa, Jean 
Jacques d'Ortous de Mairan deprived it of 
sunlight for several days in 1729. He ob- 
served that the plant continued to unfold its 
leavesin the morning and close them in the 
evening, even in the dark. Thirty-one years 
later his countryman Henri-Louis Duhamel 
du Monceau, skeptical that a plant could 
possess a clock capable of regulating its ac- 
tivities, repeated the experiment and found 
that the plant's clock functioned indepen- 
dently of temperature as well as light, 

Researchers in the groves of Circadia 
eventually discovered clocks almost every- 
where they looked, from single-celled algae 
tocomplex plants, insects, and animals. The 
clocks’ day-night cycle varied from 22 to 27 
hours in length but could be synchronized to 
the solar day by light. Moreover, the light 
pulse could shift the rhythms of the organ- 
ism from dav to night. The amount of shift 
depended on when the pulse was applied. 

Studying rats and hamsters, screntists 
determined the location of the body clock— 
two tiny nuclei of brain cells perched atop 
the juncture of the optic nerves. Then 
researchers at Harvard University found 
similar populations of neurons, called the 
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suprachiasmatic nuclei, in preserved hu- 
man brain tissue. But how did the human 
circadian pacemaker work? 

In 1978 Czetsler used ordinary room light 
to demonstrate that human clocks could 
be synchronized to the solar day by light. 
When Dr. Alfred Lewy, a colleague then 
at NIMH, showed that brighter light can 
suppress hormone release, Czeisler became 
curious. Suppose he increased the bright- 
ness to hat of sunrise or sunset—what effect 
would that have on human circadian clocks? 
Could it effect the dramatic shifts that had 
heen demonstrated in plants and animals? 

Financial support for Czeisler’s project 
came from the U. 5. Olympic Committee, 
which was interested in resetting the clocks 
of jet-lageed athletes, the U.S. Air Force; 
and the National Institute of Aging, in- 
trigued about resetting the clocks of the 
aged, which wind down over time and may 
contribute to poor sleep. 

At Bngham and Women's Hospital in 
Boston, Czeisler took over a wing where 
subjects could live isolated from time and 
sunlicht, In August of 1956 he published a 
startling find. By the application of bright 
light alone, he had reset the clock of a 66- 
year-old woman by six hours. 


KOM JAPAN, Where | was studying 
sleep research, I called Czeisler and 
asked if he would cure my jet lag by 
adjusting my clock when I returned 
to the East Coast. He agreed with hesitance, 
saying an 11-or 12-hour shift, the maximum 
ever required on earth, was a formidable 
task. “IT won't promise you anything excepta 
pair of welder's goggles," he said. “When 
you're on your way in that jet and the sun 
comes up, put them on.” That would pre- 
vent the sunlight from interfering with the 
experiment. 

Approaching the coast of Alaska at 37,000 
feet on Japan Airlines Flight 008, [savor my 
final moments without goggles. Faint tracks 
of brightness are limning the eastern hori- 
zon—dawn. I putonthe gogglesand, feeling 
like a troglodyte, slink into my seat to avoid 
the stares of fellow passengers 

In Boston, Cztisler and his associate 
James 5. Allan usher me into an apartment 
where time does not exist—no windows, no 
clocks, no TV, no radio, no newspapers or 
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magazines, Aftera few hours’ sleep the first 
order of business 1s to ascertain whether my 
body ¢lock still runson Tokyo time. 

This means charting by rectal probe the 
oscillations of my deep, or core, body tem- 
perature. To rule out variables, Czeisler 
subjects me to 19 hours of a “constant rou- 
tine," aregimenofsmall, frequent meals, no 
sleeping or napping, and confinement to 
bed. This is rigidly enforced. Just my feet 
hitting the floor would release a flood of hor- 
mones and influence temperature. 

Eighteen times | receive the same meal: 69 
milliliters of water, 35 milliliters of orange 
juice, and a tiny turkey sandwich. In he- 
tween, bright-eyed students called techs col- 
lect samples of my saliva (which reveals 
hormonal swings), admonish me to check 
the position of my rectal probe, and by talk, 
guile, ancl gentle force prevent me from fall- 
ing asleep. | get no sense of time from the 
techs. Thev never say “good morning,” and 
the men always seem freshly shaved. 

The techs administer endless tests to as- 
sess my alertness and mood. They contin- 
ually jot down their observations of me, 
which I later crib from their logbook: “Mr. 
Long really wants to take a nap, He: also 
keeps trying to figure out what time itis... . 
I think he's getting annoyed about all the 
things he hastoco,... Mr. Long is dying to 
know what Notre Dame did on Saturday, so 
if anyone knows, please tell him. ... Sub- 
ject is very sleepy, but Dr. Czeisler and | 
managed to keep him awake.” And finally, 
“subject was thrilled to go to sleep.” 

At last the routine ends. Czeisler grarits 
mesome sleep, then switches on his mazical 
device to reset my body clock: a humming 
fluorescence of 60 lights eight feet tall, 
“Your journey home begins,” he promises. 

For three days, three light treatments of 
several hours apiece alternate with darkness 
and rest, At first, sleepiness overwhelms, 
andatech writes, “Itwasimpossible toleave 
Michael for even a minute as he would fall 
asleep. He was talking incoherently.” The 
microsleeps threaten to turn into macros. 

Finally I become convinced that the sun 
is actually behind the light bank—is it not 
casting shadows.on the floor? I tell the aston- 
ished tech, “I think | have reached the opti- 
cal equivalent of enlightenment.” But it's 
over, and I goto bed. 











I awaken to a welcome sense of relax- 
ation. Then | hear a tapping noise from out- 
side, L realize itis a hammer, My thoughts 
race: Hammer means carpenter means— 
morning! Czeister has donde it. [have awak- 
ened on castern daylight time, U.S.A. 

Back we go to the constant routine to see if 
my clock has actually been reset; 327 more 
hours of wakefulness, soggy turkey sand- 
wiches, confinement to bed, and the cursed 
probe. When it is done, Czeisler is jubilant. 
The test has certified the arrival of my 
rhythms on the eastern seaboard with an 
astonishing shift of ten and a half hours 
over just three davs. Normally, Tokyo-to- 
Boston jet lag takes ten davs to cure by itself. 

Later we step outside toexperience a sun- 
lit September morning. [ feel completely in 
tune with itand with my surroundings. My 
jet lag hus vanished in the lights, 

Since then, experiments with more thana 
dozen subjects have given Czeisler and his 
Harvard colleague, mathematician Dr. 
Richard E. Kronauecr, unprecedented in- 
sight Into the way bright light affects the 
body's rhythms. The first two light episodes 
in a series, they have found, can flatten the 
amplitude of a subject's temperature cycle, 
preparing the clock for resetting. The third 
episode can then more easily move the 
clock’s hour hand. “It's as if the first two 
shots would put the subject at the North 
Pole,” said Czeisler. “Then with a step he 
cin go to any time zone.” 

Cyeitsler and other sleep scientists see dra- 
matic possibilites ahead. One lies in easing 
the troubled sleep of the elderly. “If we can 
increase the amplitude and reset their pace- 
makers,” said Czeisler, “they might sleep 
more like they did in their 20s." Other poten- 


tial benefits include alleviation of jet lag 


and shift-work disabilities, “We can install 
lights in factories and airplanes to help 
rhythms adjust while people are working 
and traveling. There could be light solaria 


TUCKED IN A HAMMOCK, climber Gary 
Bocarde dangles from Alaska’s Mount 
Borrille to demonstrate a potential use 
of Tranquilite sleeping goggies. Designed 
for adverse conditions, Tranquilites ore 
said te induce relaxation with blue light 
and @ soothing “pink sound.” 
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at airports and perhaps a new brand of jet 
travel, Light Class.” 

For NIMH's Dr. Thomas Wehr, 
Czeisler's breakthrough offers a new weap- 
on in the war on depression. “We see a flat- 
tening of certain rhythms in the depressed," 
he said. “They're not fully awake, not fully 
asleep. If you increased their amplitude by 
light and restored these rhythms...” 
(Czeisler and Kronauer think that this may 
explain why phototherapy helps in the treat- 
ment of patients with seasonal affective clis- 
order, a form of depressive illness. 


SURVEY of sieep-clinic patients 
found that 51 percent of the com- 
paints were from people who had 
trouble staying awake. The ma- 
jor cause of their sleepiness was apnea—the 
repeated cessation of breathing, usually 
associated with snoring. This robbed them 
of needed rest. | 
_ “Snoring is no laughing matter," saye Dr, 
Neil B. Kavey, director of the sleep clinic at 
Columbia-Presbyterian Medica) Center in 
New York. “It puts a tremendous strain ona 
marriage. We often ask patients to bring 
their spouses, and you can see the anger.” 

Thetamiliar sound of snoring results from 
a constriction of the flow of air through pas- 
sages in the head, causing the soft palate, 
uvula, and nasal tissues to vibrate, In the 
most common apnea a physical obstruction 
Fxagperates the constriction. The pharynx 
collapses and closes, stopping not only the 
snoring but also the sleeper's intake of oxy- 
gen. When the oxygen deficit becomes criti- 
cal, the central nervous svstem spurs the 
sleeper to gasp convulsively for air. He 
{most patients tend to be male, as well as 
middle-aged and overweight) resumes the 
snoring and, though the cycle continues 
through the night, will often not be aware of 
i come Morning. 

Sufferers from severe apnea hardly ever 
pet a sound night's sleep, Many exhibit irra- 
tional behavior as well as changes in person- 
ality, libido, and intellectual capacity. They 
can be helped by wearing a breathing appa- 
ratus that exerts air pressure on the upper 
passages to keep them open. The more dras- 
tic remedy of surgery removes the obstruc- 
tion or creates an alternate airway, When 
subjects finally get a good night's sleep, 
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they are amazed at their increased energy. 
Miore than 10 percent of the patients in 
the survey suffered from narcolepsy, adev- 
brew of symptoms that include sud 
den slumber, hallucinations al sleep onset, 
and cataplexy—temporary paralysis while 
awake, most often provoked by laughter but 
sometimes by other situations. A surgeon 
falters at the sight of blood, a railway signal- 
man goes limp at the approach of a train, a 


priest hesitates as he elevates the host 





At Seiwa Hospital in Tokyo | metthe man 
whose research on narcoleptics indicates 
that the condition is genetically based_ Dr 
Yutaka Honda pointed to patients asleep in 
waiting-room chairs as we proceeded to a 
meeting of members of the Japan Narcolep- 
sy Association, a support group he founded 
in Loés, 

There Shogo Natori, 35, told me of his 
passage through the thickets of marco! 
“Thegan toexpernence sleepiness when ly WHS 
a teenager,” he said. “People told me I was 
just being lazy, so I pinched myself to keep 
from falling as leep. It was painful, and it 
didn't help. When I fell asleep in class, the 
teacher became angry and beat me.” 

When Natori joined his brothers as a-car- 
nenter, they covered for him during sleep 
attacks on the job and repaired his shoddy 
work. Later he became a contractor. “When 
| was talking on the phone, | was fine, but 
as soan as | finished, I would fall asleep 








Blz 


The ringing of the phone would wake me up 
[ couldn't stay awake for more than 
half an hour; | couldn't finish writing a 
single page. [ was bumping into people on 
the street.” 

Natori came to Honda, who prescribed 
the stimulants and antidepressants that en- 
able narcoleptics to cope. “Now | can stay 
awake when I talk-to you,’ “Before, 
| would have fallen asleep long ago. ' 

The ultimate cure for narcolepsy may be 
in sight, says Dr. David 
Parkes of Kings College 
Hospital, London. “It rests 
with biologists 
and the brave new world of 
gene-replacement therapy. 

A large Rue of sur- 
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many conditions, ai conde 
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200, a Sleep expert at the 
State University of New 
York at Stony Brook. “In- 


somnia itself is mot an ill- 
“¥Ou need to 

find oul what's causing the 

insomnia and treat that.” 

Leading candidates are 

psychiatric disturbances, 

anxiety, drug and alcohol 
and mvyoclonus—jerking of 
nat wakes one up 

strangely, percent of sworn insom- 
niacssleep soundly when they come to achin- 
ic. “Then they tell us they've been wide 
awake all night,” says Mendelson, who has 
studied this phenomenon with insommiacs 
and normals, “In one experiment we woke 
them up ten minutes after the EEG certified 
they were asleen,” he said. “All the normals 
said they had been sleeping; the insomniacs 
said they'd been awake." However baffling 
insomnia seems to be, Mendelson offers the 
consolation that “we know of no one who 
has died from it.” 
small doses of sleep itseli—napping 

may cure much of what ails us, according to 
Dr. Jurgen Zulley, a young psychologist at 
the Max Planck Institute for Psychiatry in 
Munich. He has found evidence for a four- 
hour sieep-wake cycle se nap periods al 
approximately 9 a.m., 1 p.m., and 5 p.m. 


ness, he says 


dependency, 
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the least 
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éulley feels we shouldn't always fight our “It's time for my nap, I've always done this, 
natural drowsinessatthese times withcoffee but now we know it’s biologically correct." 
breaks or exercise. “A short nap, just lean- 
ing back in vour chair, is better,” he says 


“fullev's study puts him in good profes- 


HOUGH NOT FORMALLY catero- 
rized as a sitep disorder, the 
sional company, I learned while spending a mysterious sudden infant death 
day with one of the world’s most dedicated syndrome, or S1IDS, strikes sleep- 
sleep researchers. About four o clock inthe ing infants without warning, and autopsies 
afternoon Dr, Allan Kechtschatien of the vield no explanation. 

Liniversity of Chicago vawned and termi- In New Zealand, where SIDS is knownas 
nated the interview: “Excuse me,” he said cot death, it shows a strange se ectivits 
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common trigger for cataplexy 
is loughter 

4 pioneer in the study of 
rapid eve movement sleep ond 
dreams in the 1950s, Dement 
become a tireless spokesman 
for sleep research and a mureg- 
net who attracts brilliqnt atu- 
fients to Stanford 

Atthe headquarters of the 
American Narcolepsy Associa- 
tion in Belmont, California, 


Ray lohanson sleeps off a mar- 
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Maoris seem to be afflicted more than twice 
as often as white Kiwis, while recent Poly- 
nesian immigrants fare best. Dr, Shirley 
Tonkin, a SHOS specialist with the Auck- 
land Department of Health, took me to the 
home of Mrs. Materangatira (Mate) Webb, 
a Maori who, by a primal instinctthat only a 
mother can comprehend, saved her son. 

“T was cleaning up,” said Mate, “and 
something told me to go into the bedroom. 
Tareha was turning purple and not breath- 
ing. | picked him up and shook him, but he 
just wouldn't wake up.” Impulsively she 
whacked her son.on the back. “He sucked in 
a deep breath and started screaming. I cud- 
dled hima lot-and took him to the doctor.” 

The high Maori mortality focuses on 
babies of low birth weight born of young, 
emdking mothers. “The nicotine may keep 
the baby from growing,” says Tonkin. In- 
deed, the same factors apply to SIDS deaths 
in other relatively low-income groups else- 
where. “But the association doesn't tell you 
what causes SIDS," Tonkin says. “Nobody 
knows that. And the haunting question is, 
when these babies get into difficulty breath- 
ing. why don't they wake up?” 


A 5 VE ARE, so shall ve dream, says mod- 
ern dream research. Men dream 
more often about other men than 
; . about women, who tend to 
dream of the sexes in equal proportions: 
Men are physically more aggressive in their 
dreams; women's dream aggressiveness 
tends to be verbal, Children often dream of 
frightening encounters with animals, the 
elderly of becoming lost. 

An early hypothesis associated dreaming 
with mental health; popular magazine arti- 
cles urged readers to “Dream and Stay 
Sane." With further research the hypothesis 
broke down. Dr. Gerald W. Vogel of Atlan- 
ta's Emory University School of Medicine 
even showed the reverse: Deprive a de- 
pressed person of REM sleep, when the 
most vivid dreams are said to occur, and the 
condition often improves 

For victims of nightmares the night is 
a time of torment. “The common thread 
among those who have nightmares fre- 
quently issensitivity, "says Dr. Ernest Hart- 
mann, professor of psychiatry at Tufts 
University School of Medicine and clirector 
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of two sleep centers in the Boston area. Ad- 
vertising forsubjects who had nightmares at 
least once a week, Hartmann found. that 
many of the respondents were artists— 
painters, musicians, composers—followed 
in number by teachers and therapists. 

“They were all very open and vulnera- 
ble,” he said. “Most had had stormy acoles- 
cences, sometimes followed by bouts with 
depression, alcohol, and suicide attempts. 
They never considered therapy for their 
nightmares, and some said the dreams 
helped them in some way.” 

At the annual meeting of the Association 
for the Study of Dreams, | sought an expla- 
nation for an earlier dream that still brought 
the hair follicles on my forearms to prickly 
attention. My quest led me to Dr. Gayle 
M. V. Delaney, a dream psychologist and 
the first president of this group. 

Gathering around a table with Delaney 
and her San Francisco colleague, psvchia- 
trist Loma K. Flowers, 1 proceecledt. 

“It was night, and | was coming out of a 
dark place onte asereened porch, The porch 
took a 90-degree turn to the left into a long 
corridor. As I walked down the corridor, I 
began to hear a grinding, threatening nowe 
emanating from a circular Thing at the far 
enc. I felt it was evil, and Twas terrified, but 
I was not going back to the dark place. T 
pressed forward, and the noise of the Thing 
grew louder and more threatening. I woke 
convulsively, my heart thumping.” Follictes 
at attention, | leaned back and waited for 
the analysis. 

Instead, Drs. Delaney and Flowers asked 
questions: Tell us more about the dark 
place. Did you look back at it? What did vou 
see? What is a screen? What is a porch? 
What is a screened porch? How can a noise 
be evil? When I| protested that everybody 
knows what a screened porch is, they re- 
plied they were from Mars and had never 
seen screened porches, dark places, or evil 


PROBING MYSTERIES of the broin, pio- 
neering nturobiologist Michel Jouvet 
explored the tiifluence. of neurons on 

sleep, suppressing the paralysis of REM 
sleep in a farmous experiment on cots. 
Jouvet labels volumes of his scholarly 
papers with prints in his office atthe 
Université Cloude-Bernard in Lyon, France: 
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noises, and would I tell ther what those 
things meant to me? 

When I tried to answer their questions, 
my stomach tightened, and I yearned to be 
somewhere else. But a bargain was a bar- 
gain, As we proceeded, it became clear they 
were extracting the meaning of my dream 
from me, What emerged was concern about 
a job change many years ago, the fear of 
leaving a familiar but unpleasant old place 
fora terrifvingly new one. 

“Nightmares can help us over stumbling 
blocks in our lives,” Delaney explained. 
“They tease us into wanting to figure out 
things we can’t confront when we're awake. 
The critical thing 1s what a symbol like the 
screened porch means to the dreamer. Little 
kids love it when we say we're from Mars. 
Then they get to tell us who the monster is.” 
My own monsteris on the shelf now, and the 
follicles stand at ease. 





DREAMS AUGURED THE FUTURE for 
Artimedorus, a second-century analyst. 
A 1644 edition of his book—The Inter: 
pretation of Dreames—de¢ors a title-simi- 
lar to the dream tome of Sigmund Freud. 
who established paychoanalysts in 
Vienna during this century. 

Inviting patients to relox on fis couch, 
shown here in London's Freud Museum, 
Freud viewed dreams as the “royal road” 
to understanding unconscious motiva- 
tions. Some modern theorists hold the 
contrary—that dreams manifest rondem 
neural events, with little or no symbolism 
attached, 
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Sigmund Freud, the Viennese father of 
psychoanalysis, saw dreams as safety valves 
whereby unconscious wishes could be dis- 
quised in symbols to guard sleep. Indeed, 
Freud felt that dreams provided the “roval 
road” to the unconscious. 

For researchers at the Harvard Medical 
School, however, dreams result from inter- 
actions between neurons, Drs. J. Allan Hob- 
son and Robert W. McCarley propose that 
brain-stem neurons become intensely active 
during REM sleep and bombard the cortex, 
the thinking part of our brains, with electn- 
cal signals. A dream ensues as the cortex 
tries to make sense out of this. The theory 
dispenses with the Freudian concepts of the 
unconscious and unsatisfied wishes—and 
with Freud himself—in our understanding 
of dreams. 

Building on this theory of brain-stem 
activation, Nobel prizewinner Dr. Francis 
Crick, who helped describe 

the DNA molecule, ane 
mathematician Dr. Graeme 
Mitchison challenge all cur- 
rent attempts at dream inter- 
pretation. They say that REM 
sleep refreshes the cortex by 
clearing overloaded circuits. 
REM sleep serves a5.a reverse 
learning mechanism: “We 
dream in order to forget.” 

These are fighting words 
for dream psychologists, for 
there are no meaningful mon- 
sters in the theories. “I think 
they're wrong,’ says Dr. 
Ernest Hartmann: “Dream- 
ing obviously involves an 
electro-chemical process, but there 1s no 
way that that makes dreams meaningless. 
There's no question that you can learn about 
yourself from your dreams,” 

Maybe we don't have to take sides in the 
argzument. Asalayman whodreams, I think 
Hobson and McCarley's idea provides, if 
nota roval road, at least a neural railroad 
track for dreams to travel. I would also like 
to think, with Crick and Mitchison, that 
evolution has fashioned a way for my brain 
to download the detritus of everyday experi- 
ence. But Lagree with Hartmann and others 
that monsters can be meaningful. 

Dr. Stephen LaBerge, a psychologist at 
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Stanford University, deals 
With fis monsters in péersan 
Set upon by an ogre in a 
dream, he reports, he wres- 
tHled a bit and then, sudcdenty 

calizing that “the 
oases Was part of my- 
self, I told the ogre that—I 
loved it.’ 

LaBerwe is a rare incdivid- 
ual who offen experiences 
“lucid” dreaming, the p 
nomenon of being aware 
that dreaming. To 
this ht aces personal par- 
ticipation. He claims the 
technique has “significant 
potential foremeational heal- 
ing, such #5 resolving a 
conflict with a loved 
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care.” Scientists have trow- 
ble with this theory, because 
no One has convincinely 
flemonstrated what is re- 
stoned 
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Biochemists post ulate 
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On the March on Christmas Island 


KRTICLE AND PHOTOGRAPHS BY JOHN W. HICKS 
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OHN, THERE'S A RED CRAB on your 
pillow,” my wife called out from the 
bedroom, a touch of laughter in her 
voice. 

It was a fitting introduction to 
Christmas Island. But the trespass 

strained our sense of humoralittle, forwe 
had just endured a rather tiring night flight 
from the Australian: mainiand. 

We soon learned that at this season—tate 
spring in the Southern Hemisphere—the in- 
trusion was an everyday occurrence. The 
bright scarlet crustacean was just one of an 
estimated 120 million of its kind swarming 





on their spectacular once-a-year breeding 


migration within a few kilometers of the 
front door we had inadvertently left open 
Lyingin the Indian Ocean 360 kilometers 
(220 miles) south of Java, the Territory of 
(Christmas Isiand has a tropical, but not too 
sticky, climate. Chinese, Malays, and Euro- 
peans make up its population of 2,000. 


Rugged limestone cliffs border most of 


Christmas Island's forbidding coastline. 
Toward the interior the land rises staircase- 
like in narrow terraces and cliffs to a broad 
plateau about 200 meters above sea level. 
Rain forest, nurtured by annua! rainfall of 
2,000 millimeters (78 inches), still covers 
three-quarters of the 135-square-kilometer 
island even after a century of settlement. 

Though most of Christmas Island's peo- 
ple are connected with mining phosphate for 
fertilizer, I came there to work for the Aus- 
tralian Nationa) Parks and Wildlife Service 
in its newly established Christmas Island 
National Park and to provide conservation 
assistance to the island administration, 

Like other residents we lived in the north- 
east corner of the island. Our village, Drum- 
site, stood on the plateau. On the lowest, 
shoreside; terrace lies the chief community, 
simply called the Settlement. 

Christmas Island ranks as one of the 
world's great seabird habitats, Eight kinds 
breed there, including Abbott's booby, the 
Christmas Island frigatebird, and the beau- 
tify) golden bosun bird: these three breed no- 
where else on earth. 

Even more arresting, though, are the land 
crabs. Fifteen species dwell there, including 
the giant robber, or coconut, crab, the larg- 
est land crab on earth, which can weigh up 
to three kilograms, or nearly seven pounds, 


824 


Smaller but vastly more numerous is the 
land-dwelling red crab of Christmas Island. 
That population count of a staggering 120 
million adds up to more than 8,000 metric 
tons of crabs. Near year’s end, when the 
rainy season comes, the red crab begins its 
annual breeding migration from inland for- 
est plateau down to the sea, a vast red tide 
flowing over the land. Found everywhere, 
from the highest terrain to the coastal 
shores, the bright red crustaceans are cith- 
cult to ignore, 

“Tean't get over the fact that one can walk 
so unhampered through the jungle,” an En- 
glish friend wrote after visiting the island. 
“Vou have those useful little crabs keepme 
everything tidy.” Indeed. With more than 
one red crab per square meter busily eating 
fallen leaves, fruits, and flowers, the rain- 
forest floor usually appears swept clean. 

Inthe dry season, the treetop canopy thins 
out, Less shade and lower humidity keep the 
crabs in their burrows, and leaf litter accu- 
mulates on the ground. The crabs can sur- 
wive for several months without surfacing, 
often concealing their burrows with plugs of 
dried leaves: 

Given the choice, red crabs seem to prefer 
green leaves to dead ones. But they are not 
strict vegetarians. They won't pass up giant 
African snails and dead seabirds. One red 
crab was seen nibbling at the butt of a dis- 
carded cigarette, smoke still curling from 
the other end, 

With a biomass of nearly a ton per hect- 
are, red crabs are probably the main de- 
composers in the rain-forest ecosystem, 
recycling nutrients locked in fallen vegeta- 
tion, Their cylindrical brown droppings are 
scattered in heaps on the ground, hike fertil- 
izer pellets—which they are—and their bur- 
rowing tills the soil. 

The red crab migration down to the shore 
lasts 9 to 18 days—a time to keep your doors 
shut. The crabs flood across the roads and 
through settled areas. Mining traffic and 
residents’ automobiles take a deadly toll. 
Tracks the phosphate trains run on presenta 





John Hicks served as government conservator 
for the Australian National Parks and Wildlife 
Service on Christmas Island from 1979 to 1983. 
At present he is conservator on Australia's 
Norfolk Islam. 
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[HE PERILS OF TRAVEL cloim o million 
crabs during migration. Many die of heat 
stress os they climb over hot railroad 
tracks—the route used to transport phos 
nhate, the island’s only export. Phe lorgest 
number die while crossing roads, thei 
sharp cliwa occastonally puncturing the 
tires that.crush them. "People avoid 


driving because of the crabs,” says 
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lethal barrier, The sunbaked rails Kull as) but one eon eeg-bearing crabs were 
many as 100,000 crabs each year, probably first seen on the shore terrace within three 
from heat stress: The carnage doesn'tseem days of the last amare rof the moon, 


to affect the survival of the species; nearly Large male crabs lead the downhill 
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million crabs are killed in. each migration, gration, with females gradually forming a 
but that is less than one percent of the acquit greater proportion of the march ancl lorni- 


anon nating is Inter stages Those early crabs 





big ones, measuring as much as a hundred 
HEN 1 STARTED my observa- millimeters across the carapace—probably 
tions. the timing of the red sre more than |? vears old. Smaller and 


crab breeding migration was younger crabs bring up the rear 






¥ something of a mystery. Al- The wave of crabs moves hesitantly down 
thouch it was linked! te the start of the wet toward the sea, travelingin the morning and 
sPHSON, & More precise pinpointing had not lateafternoon. The large males reach the sea 
emerced. Finding references to lunar infivetosevendays, siteienkadas or so Jat- 
rhythms m SpaWaaE migrations of other erby the females and smallercrabs, Al times 
land crab species, | matched past lunarcy- the shoreline is red w ith crabs soaking up 
cles with reé ords of dozens of réd crab mi seawater to replace moisture and salts lostin 
srations. A beautiful patternemerged:Inall the strenuous journes Most simply lie of 
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ITY, 


Whatever your personal version 
of the American Drearn—a home of your 
own, a particular style of living, higher 
education —Citicorp and Citibank might 
well be able to help you make it real. 

We understand the Amencan Dream, 
because we ve lived It. 

We've spent over 175 years creating 
the financial presale that have eee 


reality, 
Asa result, weve become Amenica's 


largest financial services organization, 
already helping one family in every five 
across the country. 

Today, we help more Americans own 
their own homes, and pay for college, 
and enjoy the convenience of MasterCard’ 
and Visa cards, than any other company, 

We also help more companies around 
the worid than any other company in the 
world of finance. In over 90 countries, 
our global telecommunications network 
helps financial institutions, corporations, 
and governments move information and 
money in seconds. 

Next time you nies’ company have 
a financial need—regardiess of where 


or when, no matter how large or complex— 


let US put Our energy, our resources, and 


above all our people to work on it. 


We d like you to get to know us better, 


CITICORPS 
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Afican Elephant 
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TITLE 1, LALA a | Habitat 5 Manna Bhi 


Male. up to 6,000kg 
wanare Surviving number: Estimate 


Wildlife as 


Cine of the VTeates! roles i photograph 4 to re 
preserve images af the world around 
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lo be handed down asa hentage for all 
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cure and 
Is Worthy 
generations, A photegraph of a family of African 
elephants peacefully crossing a wide-open grass 
land provides a memorable image that exemplifies 
the grandeur of the speces 
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ReCENL Stes have revealed MPPORaTTS to Ge 
the first land mammals known to communicat 
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nroughn infrasound. Learning more about thi 
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Thé@ Mew autofocus SLE Cameras 
Fore than autofocus 
More than ever 


Genus: Coxodonia Species: aficana Adult size: Length of head and 
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the animals in 
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Photecranned oy Loamnthia Moss 


DeASUreS 
protected areas and stop the illegal iv ry trade 
An invaluable research too! now beige med in 
the long-term study of elep 
contnbute ti Al be ter understand rt oft hie Species 
and hep promote an awareness of the urgent need 


if greater efforts to protect this magnificent and 
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nTeplaceable part of our natural herttage 

And understanding its perhaps the single most 
important Tactor in saving the Atncan elephant 
and all af wildlife 
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acvanned design should goto the driver 
rather than the engineer From the power 
af its available V-6 engine, lo its exphisti- 
cated, 4-wheel independent suspension 
VET. sinele elererit cil it Lf Lira ive 
desizn is there to please vou, comiort you 
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Buckle wp—lovetherwe con save Lives. 
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and eneineerine have alpeacty Won Man 
mauris, Maybe it’s lime you reaper! the 
crivinig rewards 
6-Vear! 60.000-Mile Powertrain 
Warranty. 

Covers Nahar DOVeTTTA) OOM ponents 
for 6 vears’60,000 miles, Restrictions and 
lechictible apply. Aisa, participating 
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With a free Lifetime Service Guirantee, 
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Ask to see those Limited warranties when 
you visit your Ford Dealer, 

Ford. Best-buill American cars...seven 
years running. 


BISeC ON an average of owner-repartect 


protiens Ina senesotsurvevs il "Als 
motels chested ate) bitlt in Narth 
Amenca. At Ford, “Quality is Job t 

Hoy or lease a Tanrus at your Ferd 
eae 


Ford Taurus. 
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THE BOSTON COMPANY HAS A SIMPL 
APPROACH TO) FERSUSAL TS VESTAREST 
RANA MC. 

SERWE EVERY CLIENT AS IF THAT 
CLIENT WERE OUR QAN0L 7 CLIENT 

DECAUSE WE ENLIW VOL AL WATS 

CHOC! 

~MVOLE PERSONAL ISVESTMENT 
bANSKRERS MARE IT THERE MIiSSICIN 7) 
CUNFIRM TOUR CHOMCE, EVERVIAL 
1) ANTICIPATE TOUR NEEDS. AS WELT 
AS RESPOND TO) THEM 

FOR INVESTMENT MANAGEMENT 
PERSONAL LENDING, RESIDENTIAL MORT 

COX OTHER FINANCIAL SERVICES 

WE HAVE A PERSONAL INVESTMENT 
HANKER Ti MEET WOLTR REOQUTREMEATS 

THE ROATON COMPANY NOW SERVES 
FINANCIALLY S06 CESSFUL TAVITA LA 
WITH THE HIGHEST POSSIALE LEVEL OF 
PERSCINAL SERVICE THRIAGH CYR 


PETRESENTATIVE COPFPHCES (SN LOS ANCIELES 


NEWRORT BEACH. SAN FRANCISCO 


WD PALO ALTO 


Oo CONTACT LSAT FAOCECALL Bus 


=F SS? EXT. 4A) 


AND ENJOY THE SUBSTANTLAL ALVAN- 


TAGES OF BEING A PRIVILEGED CLIENT 








THE BOSTON COMPANY 
Boston Safe Deposit and Trust Company 
An Equal Howsing Lender. tar 
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It's a feeling your 
lingers are sure to 
recognize. 

The lively responsive 
action of an acoustic 
plano. 

A it unheard of in 
an ordinary digital 
keyboard. 

But then, the Yamaha 
Clavinova CV P-series 
keyboards are anything 
but ordinary. 


Our patented, expres- 


sive Action/Effect keys 
deliver fragile pranis- 
simos, thundering 
fortissimos and every- 
thing in between. 

Whatever your heart 
desires. 


A full 8&8 keys, com- 
manding no less than 
the rich, brilliant sound 
of a concert grand 
plano, made stunningly 


realistic by our exclusive 


AWM technology. 
Youll also tind 15 
more superb sounding 
Instrument voices, as 
well as 16 rhythm 

patterns. 

Wigital technology 
that never, 
Luning, 

Handsome. 
cabinets. 

MIDI compatibility, 

Record and playback 
on our CVP-& and 10. 


ever needs 


cA Wmipact 


And, maybe most 








important, price tags 
starting at about the 
price of an upright. 

So come down to 
your nearest Yamaha 
dealer tod iv and play a 
Clavinova keyboard for 
yourself. 

We have a feeling 
vour fingers wont let 
you leave without one. 


DEMO 
TAPE. 





Bor o lree demo caseectic o 
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We've sean yok THE HASSELBLAD BACK 


AT'S BEHIND | 
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cl IF ANY CAMERA CAN MAKE 
wm YOU A BETTER PHOTOGRAPHER, 
THIS IS IT. 
HASSELBLAD 
CHANGE YOUR VIEW 


a 





INTERCHANGEABLE EVERYTHING 
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Bevaise you gel so much more for your money. 


Go Nikon 








or gO wrong. PMIEHEUL 


Nikon, The very best quality forthe very best 
orice. Thats always been the Nikon story, For 
example, Nikon binoculars have BAK 4 high in- 
dex prisms and superb coated optics for full field 
viewing and outstanding brilliance. But what 

also puts Nikon 
way ahead 1s 
craftsmanship 
and precision 
abonment at all 
optacal anc me: 
chanical com- 
| ponents. “hrs 
ineans you can ig ak through Nikon binoculars 
indefinitely without eve-lahigue or heackiches. 
Thats why Niken binoculars arent just a pur 
chasé, they are 
an investment 
In Superior 
pertormance, 
vear alter year, 

Nikon bin- 
oculars repre- 
sent the ulti- is a 
mate in technology for every need and also 
for every application, from thé most esotenc 

mS SC) aS Special 
astronomical 
or rubber ar- 
mored boat- 
ing binoculars 
(mtrogen filled 
for tog free, 
a Waterproof 
use) to general sparts and recreational models. 
And, of course, even in the lowest pnced Nikon 
models, you will always get quality far beyond 
the ordinary—legendary Nikon quality. 

That's why we sav, Go Nikon or Go Wrong, 
Nikon bineculars—at better camera shops, dis- 

, coalnt and department stores, cata- 
log showrooms and at sporting 
prods netavlers. 
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BUGLES, 


BUT FOR OVER 
YEARS 50’ 
THE WOLF HAS 
BEEN SILENCED IN 
YELLOWSTONE 
PARK 


HELP RETURN 'THE 
WOLP AND ITS SONG 
TO YELLOWSTONE 


WOLF CAMPAIGN — 
DEFENDERS OF WILDLIFE 
BEET Tith Street, Nv 
haehington, LiL SOG 

[S02 ) BBS Tt} 
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Last chance to order the perfect 


Inexpensive anid easy to give, National 
Geographic Socicty membership will please 
everyone on your list, But you must order now 
for Christinas giving’ 

Then NATIONAL GEOGRAPHIC. will bring the 
world and all its wonders into your recipients 
homes—12 months a year. Por oniy $18!* 


lo give membership this Christmas, complete 


"Fee irs ooOreioe wert Ss or BES eel bier boon 





the attached form and ovail with dues in the 
envelope provided. Upon request, we'll send a 
vift card te cach recipient. Uf the form is missing, 
write to the National Geographic Society, 
Washington, 2), 20046 
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Invest Some Time in 


America’s Memb er S 
Youth Forum 


Bea ————— 


VOLUNTEER 
4-H LEADER 





Hudson's Bay Company 
The Hudson's Rav Company, which received its 
roval charter‘in 1670, was described as “the old- 
sige Dee LAS Pesce rae est continuous commercial enterprise still in exis- 
CONTACT YOUR COUNTY apa Cae eeumtentt s 1a 
EXTENSION OFFICE tence’ (August 1987), This is a difficult clam to 
ae justify. In France the Saint-Gobain glass under- 
taking was established by acharter of King Louis 
ALY in October 1665. The Whitechapel Bell 
Foundry in London has been supplying bells to 
Westminster Abbey since 1883, The oldest in- 





sient dechnhasbe GEOGRAPHIC 


Lan a a — Pies Crmeqnegber “orern 
LEE CAD ae pe 2 il gee 
base jak rn ELI di PUL Toe 


Scumusess sowteecctnma Meays = dustrial enterprise in Sweden, Stora Koppar- 
eer + afar 8 ht — ia HF berg, ¢ firet mentumed in historical recordsinthe 
we tes 2 TE ee os year 1288. The British Koval Mint has been mak- 
bea ‘_ ‘ais e Ing coins since the reign of King Alfred the Great. 
eres cops Weir on In 1986 tt celebrated ite 1,100th anniversary 
Se - HENRY G. BUTTON 
po Cambridge, England 
i is a es Pee : 
ve Tesyame tii i Anumber of other businesses, such as the Lowen- 


bray brewery in Munich (1393) and the Banco de 


F “FFT Ee CEP 
PST SL oh FER Cie Bal 


Wapolt (7539), are ato older, bul fney hove not 
midintgined an wibreken aperation under the 
rome Kame or form, Stora Aodparbere uf a close 
contender, but i has shifted from copper mining 
ho iron monufacturing, hydropower, and cnemi- 
cas, Hudson's Bay Company claims te be Lie old- 
ast chartered trading company sill operating, 
without tlercuption, in ty onpital line of 
Owriness: 





It saddened me to realize that even in the harsh 
and desolate region of Hudson Bay animals can 
not find refuge from man's cruelty and greed, 
RITA ZIZAR 
fittle Pally, New Jersey 


In-my job a4-a forest ranger] often deal with and 
contront trappers ona variety of issues. Because 
of tougher legisistion and enforcement, new trap 
designs, and trapper education, the fur industry 
more conservation minded, more humane, and 
more economically stable than in the early days 
of the Hudson's Bay Company, | find the tran 
pers themselves to be as rugged, independent, 
and at home in the remote north as they were in 
the 17005 
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It's a matter of life and breath. CHRISTOPHER G, MAHER 
Priawowa, Onterio 
AMERICAN 
LUNG 

, ASSOCI ATION 


rishmas Seal People * 


Kevin Fleming's photograph of the Alexander 
Mackenzie insctiption (page 218) is the best 
we've seen, The mck and monument, however, 
are not “beside the Bella Coola River" bot at salt 


National Geographic, December [V87 








water in Dean Channel, 50 kilometers torth- 
west. And Mackenzte's original art, executed “in 
vermillion and melted grease,” Is lost: we have 
only this 1926 engraving by the Historic Sites and 
Monuments Board of Canada. Mackenzie's 35+ 
kilometer overland trek from the Fraser River to 
the Bella Coola Valley has just been designated a 
Provincial Heritage Site, aroute complementary 
to vour Lewis and Clark Trail 

Joux WoopworTH 

Kelowna, British Columbia 


I'm in the fur business and deal with the Hud- 
son's Bay Company. The furs on page 214 are not 
lynx; they're covote. 

JOHN CONTE 

Herkimer, New York 
Fow.are right, The tags on the pells in the phate- 
grape clearly say coyote. We missed if 


Sahel 


I was moved to tears by your cover picture (Au- 
gust 1987) of the poor, wretched child from Mali. 
Isn't there anything we can do to help him? 

REN BURROWS 

Boise, [dane 
We know of no way fo gel financial assistance 
directly to this boy; The photograph twas made in 
arural orca where there are few outside visitors 
However, addresses of relief organizations may 
be obtained through churches or libraries in your 
area. One such organization ts CARE, 460 Firit 
Avenue, New Fork, New Fork 20016. 


When the media stopped covering the African 
famine, people forgot about it, mistaking, as the 
author putit, “remission of crisis” for“recovery." 
When the public stopped demanding action, our 
legislators also forgot about Africa: As your arti- 
cle points out, Africa is far from recovered. More 
can be done at the village level. UNICEF has 
do-able, affordable steps to.cut child death rates 
in half by 1990, The UN's International Fund for 
Agricultural Development (IFAD) has a special 
project forsub-Saharan Africa aimed at creating 
self-sutficiency for rural people, What we can do 
is urge our legislators to support UNICEF, 


IFAD, primary health-care measures, and the: 


organizations named in the article. “(Compassion 
fatigue” isn't fatal—but in the Third World mal- 
nutrition, simple diarrhea, and measles are. 

Pat BARTON 

Tuisa, Oklahoma 


Personally, I would be willing to forgo some of 
NATIONAL GEOGRAPHIC's acclaimed photogra- 
phy if someone—preferably your photogra- 
pher—would have brushed that “cluster of flies” 
off misery's chile (pages 168-9). 

MM. L. Epwarps 

Gary, /ediana 


Mentbers Forum 


The article was excellent in outlining the prob- 
lems faced by the people, In Chad and-Maurita- 
nia Psaw very effective agricultural program: 
Granaries were being built to help people store 
food, pesticide spraving wascombating locusts, 
and other programs, while «mall in scale, were 
helping change the lives of nomads and villagers. 
Your author does a disservice and contributes to 
the “donor fatigue,” which he knows is wnder- 
mining the efforts of nongovernmental agencies, 
when he suggests that littl is being accom- 
plished. The challenge now is to convince donors 
in Canada and the United States that their contri- 
butions are making a difference. 

GRANT CASSIDY 

World Vision Canada 

Micciisauga, Omtaria 


Alaskan Moose 
I find it ridiculous that biologist Jim Rearden 
(August 1987} would say that man has to inter- 
vene to keep wolves from killing off the moose: | 
think that maybe nature knows better how to 
kerp animal populations in balance. 
TANYA LIVSHULTZ 
Skokie, [lineis 
Indianapolis 
Congratulations an your portrayal of Indianapo- 
lis (August 1987). Although a midwestern city 
without mountains or coastlines, it has a simple 
beauty of itsown. Your highlights of the renovat- 
ed downtown section of the Hoosier capital were 
right on target. However, urban development 
has superseded the needs of the poor and the 
uneducated. Our city pours money into sports 
facilities and shopping malls but ignores our 
public schools. We may be “on the rebound," 
but we need to examine our direction. 
KATHLEEN A. BERRY 
fidianapolis, Indiana 


Portraying Indianapolis asa town of poor jobless 
people being disregarded for the building of 
sports facilities, etc., was unfair and not totally 
accurate. [remember seting drunks and broken 
windows in empty buildings where the conven- 
tion center and the Hoosier Dome are now; that's 
improvement. I remember beautiful old houses 
near the James’ Whitcomb Riley home, rundown 
and divided into apartments; people then began 
buying and fixing up these houses. The down- 
town was dead after 5 p.m.j; now people want to 
be there for enjoyment 
Even poorer neighborhoods got together and 

pitched in to help each other paint, mend porch- 
es, make new sidewalks, and take pride in what 
they were doing themselves, Give credit to that! 
Soap and elbow grease go a long war. 

JANE PRESTON 

Hartford City, Indiana 





lt was untair to uncluce the American Legron 


With other eToups 
such a the John Birch Sociwty and the Au Aus 
Klan. Legionnaires : Edward Kenne- 


dy and Ronald Reagan belong to a politicalls 


“pootounmiiy conservative 
ascliverse a 
nonpartisan organization that mandated py 


ot bath 


i) ur volunleers rive 


sur comtitution to “combat the autocracs 
the classes and the masses." 
manging irom 


tragedies of 


millions of hours to programs 

infant hearing sese¢sament to the 
child abuse ond teenage suicude. We are proud 
; home for our national 


that Lochana provides 


heaciquarters : 
acl wa James P. DEAN 


Former Aglianeg! Commander 


American Leptin 


A PrORPessive Indianapolts for sure. Hut Inecia- 
napolis without Booth Tarkington is like Hann 
bal. Mixeourt, without Mark Twain. Jarnies 
Whitcomb Riley ¢ot four mentions to the dis 
dainful chagrin of Penroil, Alice Adams, Willie 
Baxter, the magnificent Ambersons, and the ele- 
Beaticaire 

SmiTH W. MosELES 


Rirmingkam, dighame 


Gant Momsen 


Kathmandu Vallev 


[ reac your story on Kathmandu Jul 
cpecial interest since [ am o Peace Corps volun 


cate in the caption 
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DODGE GRAND CARAVAN 


iF YOU'RE LOOKING FOR THE ONLY 
FAMILY WAGON IN THE WORLD THAT 


GIVES YOU FRONT-WHEEL DRIVE, 
AVAILABLE OVERHEAD CAM V-6 ORIGINAL CARAVAN, PLUS THE 





POWER AND SEATING FOR UP TO 
EIGHT, A SHORT STEP UF A CAR-LIKE 
FEEL. EVEN MORE ROOM THAN THE 


‘oni rhnatels been hal fbuorted by LHC cessive an Jerre rreporis idl fe is Gore well. Decton 
layers of pavement.” My Nepalese friends be al ihe Cniversty of California at San Franctico 


lbeve that thes ies be 15 happe nine, that the stat- ee even hy drleratio¢g gry als tethiine otbem 
ue is slowly rising out of the ground, and when  wwxitke those of other patients, has been able to 
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ihe statue comes completely out, the world will 


end. My fnencds’ grandparents say that only the 


head was showing when they were young 


BRYAN THORESON PEEEE eS SME 


Lalnmandu, Ni pynd National Geographic Magazine, Bor. 57445 
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cooing in his hattle arainst ADS? 
ARV MM. HARRISON 
mene, Nevada 


UNBEATABLE DODGE 7°70 PROTECTION 
PLAN, THEN LOOK NO FURTHER... 
IT'S GOTTA BE THE 1988 DODGE r : 

GRAND CARAVAN. 770 | =< 






















Intense religious conviction. It's 
driving many current events. Dramatic- 
ally affecting the world we live in. 

And even those who share the 
sory sear aieeeas bette onal 

social visions. 

Bill Moyers is exploring why. On 
Public Television. 

It’s called “God & Politics’ 


Surprising, perceptive and sensitive 
special reports, Made possible by the 
people of Chevron. 

With in-depth interviews and 
fascinating footage directly from the 

Check your local PBS listings for 
Wednesdays in December. And don't 
miss the issues. The insight. And 


om. 


Chevron 
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raduate School. 


Mr. Goodwrench is constantly going back your GM car needs repairs, take it to the 
to school. Getting advanced training at man who's factory-equipped with the 
GM Regional Training Centers through- ‘latest technology... Mr. Goodwrench. 
out the United States. Taking courses in No one knows your GM car better. 


turbocharging, ABS braking systems, No one. Mr. Goodwrench has genuine 
electronic instrumentation and all the GM parts designed specifically for your 
latest technology. So he knows how GM car. Including GM Goodwrench 
your GM car is supposed to work. And : Brake Shoes and 






Disc Pads. Ask for 


what to do if it doesn't. The next time e) GM UAT fc) 
! : ; | them. 





CHEVAOLET* PONTIAC « BUICK s OLDSMOBILE «CADILLAC * GMC TRUCK 01967 GM Corp 


THERE'S MORE TO A GREAT 
TVTHAN MEEISTHEEYE. 








BOM HIGH ANDES to low prairie, 
k fram gravy whales to rel crabs, 
from ice to air—to know where 
we've been and when we were there, 
consult this key to the past year 
SIX-MONTH INDEXES ARE FREE 
upon request, The January-June 
index (Wal. 7ilis available pow, 
July-December (Vol.172) will 
be ready in January. Write to 
Nathonal Geographic Society, 
Washington, D.C. 20036 
To greatly enhance the weefulness 
of vour collection, the handsomels 
Wlustrated 608-page Valonal 
Geographic fmdex 2027-2085, with 
softcover supplement 1984-1087 
covering articles, books, maps, 
and TY Specials—is available from 
the Society for $13.95 


JANUARY 
Medicine's New Vision 7 
California Desert, 

A Wurldiy Wilderness 4? 
leeanthe Warld 79 
Giacersonthe Move 107 
Sivakia’s Spirit of Survival 
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120 


FEBRUARY 

Madagascar A World Apart 145 
Leeland: Life Under the Glacier: 
The Appalachian Trad, 

A Tunnel Through Time 
Shakespeare Livet atthe Folger 244 
Coesaren Maritima 261 
The Revol Spoontall 281 
Mat Supplement; The Making of 

America! New England 


Le 


216 


MARCH 
Australia’s Southern Sena 286 
North Dakotu—Tough Cimes 


ie lp 
Sau 


on the Pramec 
Bren Momentol Promise 
and Pain 346 
Alonkev in Pert: Rescuing 
Brazil's Mungu 337 
Mysteries ofthe Bog 397 


APRIL 
The High Andes 422 
Kayaking the Amazon 451 


Seals atch Their kin: 473 





int EEE ELEGREE CE OT ee) Pe Seca 
ones pTiey Bontia owil it mnie, DO 





i 7 E 
i thie 





Air—An Atmosphere 


of Uncertainty 40) 
The Antarctic Challenge 3358 
In the Footsteps oi Seott 544 


Antarctica 336 
Map Supplement: Antarctica, 


Pinnipeds Around the World 


MA Y 
At Home with the Arctic Wolf 342 
Ukraine 595 


Chernoty/—One Vear Afier 637 
Siew enlace: the Last Utopia? 654 
The Captivating Riwifruit 684 


JUNE 

Tarnacta! 

Georer Washington's 
jstow mack Canal 


690 
71 
Gravy Whales ofan lenacin 734 
Laos Fotlay f7r2 
Waterton-Glacter Peace Park 796 
Scaled in Time—tce Entombs 

an Eskinw Family fis 


JUL ¥ 
Great Lakes Troubled Waters 
Arthe Crossroads of 
Kathmandu 42 
The Prodigiogs Soybean. 66 
Bangladesh Stopsthe Sea 92 
Conatia’s Guron 
Charlotte Islands 102 
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Hidden Lafe of the 
Timber Rattler 128 

Map Supplement: The Making 
of America) Great Lake: 


AUGUST 
Africa's Sahel 
The Stricken Land 140 
Qesis of Artin the Sahara 180 
The Hudson's Bay Company 
Canada's Fur-Tracding Empire 
Trin reaps lies. 
City on the Rebound 230 


Ciante af the Wilderness 
Alaskan Moose 260 
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SEPTEMBER 

Jade: Stone of Airaven 252 

El Mirathor: An Early 
Mava Metropolis Uncovered S17 

James Madison, Architect 
ofthe Lonshiutian $40 

Living lboquats-Confedernaty 370 

Cameroon's Killer Lake 404 

Map Saptlement: The United states, 
The Terrtonal Growth of the 
Ciitted Stahes 


OCTOBER 

Women of Saudi Arabia 

Eniiogue for Piamtc 434 

“Doc” Edgerton—The Man Who 
Made Time Stand Still 464 

North Carolina's Cuter Bani 
Awashin (Change 424 

Results ofthe Smell Sumey 4514 

Haltistan—The 20th Century Comes 
lo Shangri-la 526 


423 


NWOVEMBER 

Stilevman the Magnificent 

New Mexico: Belween 
Frontierand Future 
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542 


IEF 
SSM PCE Le Fe 
Danger in Disguise 644 
Haiti— Againat All Oddie 
Searching for Columbus's 
Loat Colony &72 
Kenya Ashoons 
Map Supplement: The Making 
of Amernca: West Indies 


Pa a 


fit 


DECEMBER 

Oldest Known Shipwreck 693 

Sea Change im the Seadslands 7435 

A Journey Through Titet 764 

What ls This Thing Called Sleep? 15) 
Red Crabsof Christmas Iskand 822 


Lain rh. = + miim eta, we 


Soe Pee 2 BEDE I a Eni G 





The marathon runner. 
Primed to go further and 
dive a steady, controlled 
periormance over long 
distances. Heil’s line of 
heating svsterms delivers 
that same performance all 
winter long, for years and 
vears to come. Helis Born 


Io Foun. 


Efficient Dependability, 
Te key to any heating system 
is chicnency anc depenclalsilit Wy, 
Ttrae's whey Hed cesrened 
heating svStems Co Perko 
cconpomimalls, Whether its @ 
ras, ol. or clectrne furrice, 
Compton Paveleoue Lunt, 
if package heat pump, | 
home In the mest chficient war 
possible. he ectimency rating 
on the Y5S(rF gas furmace, 


mB up to Wa Ry 


lor example 


Ke models thar wil) heat vou 


orm 
to 


AFUE. With Hed, you'll save 
more on energy costs, 

Too Much Testing 

Is Never Enough. 
Every Heil heating SVSLCI 1S 


Put thresh a Pruciing scores al 


torture tests. [ny fact, or 
Laing program & one of the 
best in the industh 
Prociction wits are dropped 
and jolted. Chev ire put 
through our climate rooms 
where they te mun CoOntnucesly 


for days under escreme 


wetter Conditions, We 
simutite freezing rain, dreving 
Rk, carved Chincha cote. 
Nothine leaves cur ders wrt 
we kro itcati take a-wheile 
lot more than 1s forme oo ee 
at hone wath ver 


S Years of 
Worr-tree Protectpon. 
Ever ley Se hh Lone ss 
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Depend on 





HEATING 4 CY NaC RI ACTS 


backed with the quality that is 
atradmon at Het and i 
prove it we offer cur 3. 
year protection plan. t A 
tes called HLE.L.P—thes” — 
Homeowners Extended [aber 
and Parts program, [t's a5 veur 
extended service contract that 
onvers: virtually everything 
except nonmnal Mamtenance, 

Its cur way of demonstrating 
that we stand behind oun | 
products, and its-available wath 
every new Heil heating systems, 
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Backing The Right Team. 
When vou bov a home heating 
SVStcm. Vou Want to be able wm 
depes von it for 3 lane ce 
Buy the one that was horn ta 
run. And run...and run. Heil. 





For the Caer nearest 
vou. look to the Yellow Pages 
“atine-F urnaces of cial 


tall free 1-800-447-4700. 
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CHEVY S-10 BLAZER. THE ORIGIN 
OF THE SPECIES. From the day it 


eur CBee chenoker fer errr ed 


of bot 


first popularized its category, 
5-10 Blazer has been an enormous 
success. You see it parked comfortably 
at country clubs, running errands. 
commuting contentedly. A vehicle 
used by more people for more 
purposes than any other of its type. 
But for all its social acceptance, 
weve never forgotten Blazers 
reason for being: a rugged, maneu- 
verable 4WD truck intended to get 
you away from the ordinary. And 


carry you high, dry and serenely _ 


rough situations that are the stuff 
h dreams and nightmares. — 


POO, O00 rela of OL 


ccmdbldarsd of teas betula mca overy new '9BR Chevy 5-00 


Bra 
kl =} 
Wa. nat | k, 
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Ouler-Ocedy Punt-Frrengh 
eroherti. Set oro of thee cumlihy bapllt atta 


ALL THE RIGHT STUFF FOR ALL 
THE BAD STUFF. Confront a wall 
of rain or snow in a standard 
Bronce Il or Toyota 4x4 and you 
have to stop, get out and manually 
lock the hubs before you can 
activate the 4WD. , 

With the 4x4 Chevy Blazer. 
you simply shift a lever and keep 
right on going. Because Blazer 
includes shift-on-the-fly Insta-Trac 
as standard equipment. 

lt has a new standard 5-speed. 
the engine is fuel-injected. All so 
well put together it comes with 
the confidence of - 
ar/60,000-mile 


AS 








powertrain warranty protection and 
6-year//00,000-mile outer-body 
rust-through protection 


AN ABUNDANCE OF NICETIES. 


Push down the front seat-back and 
the entire seat slides to its most 
forward position for easy entry and 
exit Then returns to its original 
position, 

The optional off-road package 
includes the impressive tracking 
contra! of high-pressure Delco/ 
Bilstein shocks Ford Bronco Il and 
mast imports dont offer. 

And even though Blazer is 


compact enougn to turn as tightly 
as a typical family sedan, it actually 
gives YOU more lugpage space 
behind the optional rear seat than 
the trunk of the biggest full-size car. 

TRY THE ORIGINAL. |f you've 
decided its time to get in on the 
adventure, test drive the one that 
started it all 

Chevy $-10 Blazer in 4x4 and 
two-wheel-drive models. Either one 
will make your heart beat faster 

Ana not out of frignt. 
But out of fun. 





On Assignment 


SLY VESTERDAY, i! 
seems, a youthful 
archaeologist named 

George Bass (nght) directed 
hit first seabed excavation for 
the Soctety, that of a Bwzan- 
tine vessel off Turkey. That 
was in 1961. More than 25 
vears later, Creare 1s still 
going strong (far right}. His 
latest excavation, of a shin lost 
in the I4th century B.C., 15 the 
Hest Wreck vet tout. its 
cargo included COPPer MEGS, 
euch AS hase plotted bn, Dr. 
Faith Hentschel (bottom) 
Chur long tind productive part- 
Hersh With leeoree is uncder- 
scored by his loth Soctety 
research grant 

| IeOrrEe eurned his foclorate 
in classical archaeology from 
the University of Pennsylva 
he Wes a prolessor 
from 196410 1973. He then 
founded the Institute of Nauti- 
cal Archaeology (INA) “to tell 
the story of ships and ship 
ping. My wite, Ann, and I sold 


nia. where 


everything except mv library 
und her baby grand piano to 
scl up Deg uarters on 
Cyorus.” In 19746 the INA 
moved to Texas A&M Univer 
sity, Where George is Abell 
Professor of Nautical 
Archaeoloiry 

In some 1,700 clives hia 
mishans have been few. Gmnce, 
[50 feet dee , he ran out af 
air, “T was sure I was going to 
drown. But as [ clawed my 
way to the surface, a Turkish 
fnend grabbed me andcd:cave 
me air.” George and three col- 
learriies are now butlehing 
houses in a Turkish olive 
prove on the Mediterranean, 
an Old sea WILD Lales vet to tell 
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accessible, mare 
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COM t fine 
Infallibly thoughtful. [he 
OM-7 AF is the tirat auto tocus SLE 
with a built-in iiiummiator, tor accurate 
subo focus in even the dimomest light 
And tts the first with a puilt-in flash 
ready to pop up whenever @ great 
Situs dines 
So forall the pleasure of profes- 
sional-quality 33mm pictures without 
the anwiety, cetyour OA /7APF now 
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OLYMPUS 
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Come see how warm Europe is 
this time of year. 


Nothing will Warm youl hi earl more this winter 
tnan the enchanting sights and friendly faces 
Europe. And The Lufthan isa Holiday Collec oo 
can nelp you expenence il al 


You || bask in the hospitality.c f some ofthe most 
renowned SKI resorts in ihe wond, inmeivding 


those at Innsbruck. Garmisch and St. Moritz 


You ll be inspired by symphony perfonnances 
in Munich. By chamber music concerts in 
histone Old salzburg 


And vou ll be charmed b 
Cursioms to places like the castle 


fel “ems Reel 


Ludwig Pal of Bavan la 

For more information anda free copy of The 
Lufthansa Holiday Collection, call us at 1 800 
misteLe n ihe coupon 


And let Lufthansa take the chill oul of winter 
With Warm and wondertul Vacations lo Europe 
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Scientific study ranks 


Cardiovascular Exerciser 


In fests of exercise efficrency of a mayor university, NordicTrack 
burned mare colores and provided greater oerobic workouts 


The Rank in Order of Exercise Efficiency: 
1. NordicTrack X-C Ski Exerciser 
2. An Exercise Bike 
3. A Rowing Machine 
4. A Shu e-Type Ski Exerciser 


a es ST eee ee ean! 


it's Only Logical that NordicTrack Would Get the 
Highest Scores because 
yr Abele 1a * SNordichock adds imborianl upper body asercse not obtomeéd 
B clympac Esha Macias on on Erercise Bike 
oral Calg Wena Slordictrock’s standing position wri fommby Kercises more muscle 
mass han o-Fowing Mochine 
#é NordicTrock’s unique fyeheal resistonre provides smoothness 
ond continuity ndkc oVoraper on a 5 Shull la-Tyoe Say Exancirset 
Burns up to 600 calories per 20 Minute Workout. 
For efhectnen wer ht covet 
sr Free Arochure, 
z oe N d cJra h — and New Video! 
Aorcic track An . } oraicyracr 1 ot im — | 
Eavatedtegs | : 98 “*. 800-328-5888 | 
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TRAVEL. 
THE PERFECT FREEDOM. 
We can discover firsthand the won- 
ders of America. Whether it's the 
eaciement if Manhattin a the gran: 
deur of the Cirand Tetons... travel 
CPCS OE eves 

























Travel  ediicatinal, we see new 
phic and make new friends, When 
we take a tour, we can sit hack one 
enjoy the sights and let someone elie 
handle all the details. And by travel 
Inf a8 2 Group, We Conserve ENerpey. 
Phere ore travel consultants all across 
America who can provide os with the 
iInfjurmation we need te enpov Fravel 
The Perfect Freeda 
Pind oul mere about how vou can Ser 
Amenca and share our Perfect Free: 
iam, Write. The Travel for Tomorrow 
Council, Box Zi, Lexington, AY 





Tune in Sundays in December and 
travel to the tand “down under.” This 
month's four-part series will introduce 
otic creatures that 
have evolved over millions of Vears on 
the isolated ishand-continent of Australia 
Bot Kangaroos, koalas, and more in 
Austraiiia’s fmprobable Animars 
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NATIONAL GEOGRAPHIC 


PLORER 


EVERY SUNDAY 


Morais at midnight ET)? om 
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December 6— The discovery of Aus 
tralia ancl its curious animals 
December 143 — Trace the evolution of 
Australias wildlife over millenmin. 
December 20 
farikc animals Lidiapt to cxireme habitats 
December 27 —Survey the impact of 
human setihement on Australia’s wildlife 


-Lescenidants of prehis 


SuperStation 


9:00 PM ET 


PT and Sanurduys at 9 oom EI 


